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PREFACE. 



It has been liie aim of the authors, in preparing 
this work, to make it eminently both a practical and 
a theoretical treatise on the science of numbers. 
They have therefore adopted that arrangement which 
has appeared the most philosophical, aiid, at the same 
time, the best suited to the comprehension of the 
learner. 

They have bestowed great labor on the rules and 
definitions, in order to make them ludd, concise, and 
accurate; and they have carefully avoided introducing 
any illustrations or remarks not necessary to a clear 
understanding of the subject. 

The examples have been prepared with much dis- 
crimination. Many of them are questions which have 
actually occurred in ordinary bitsiness transactions. 

They would call attention first to the examples 
ill addition, some of which have been so arranged as 
to bring together the same combination of figures 
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throughout the same line. The long leger columns 
are designed for those who wish to acquire a facility 
in adding long columns. This is one of the most 
iisefnl exercises in arithmetic to which pupils can be 
accustomed. 

They would also call particular attention to the 
rule for finding the least common mnltiple, the rule 
of alligation, and the rule for extracting the cube root. 
These rules are clear and concise, and can be most 
rigidly demonstrated; while in the processes indicated 
by them there is a saving of more thau one half of 
the figures, as compared with the processes in similar 
works now in common use. The section on. fractions, 
they think, will also commend itself to every experi- 
enced teacher. 

Although the preface is not the proper place for dis- 
cussing the best method of teaching arithmetic, yet 
the authors cannot refrain from urging upon all teach- 
ers not to aliow their pupils to attempt to solve a 
question till they fully understand all its conditions, 
and always to require them to state the principles 
upon which each solution is founded. Pupils should 
be accustomed to write questions of their own under 
each rule. This is a very important exercise. 

They would also suggest that, in every question in 
which there are both multiplication and division, the 
pupil should at first indicate the processes by their 
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appropriate signs, and then cancel the factors common 
to the dividend and divisor. 

In the preparation of this workj a large niimber of 
the recent English and American treatises on arithme- 
tic have been consulted, and the most valuable math- 
ematical works of the French. 
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THEOaETICAL AND PRACTICAL 
ARITHMETIC. 

INTRODUCTION. 



i. Arithmetic is the science of iiLimbers. 

2. Numbers express how many units, or parts of a 
unit, there are in any quantity. 

3. Quantily is any thing that can he increased, di- 
minished, or measured, 

4. The least whole number employed to express 
or measure quantity of the same kind is called a wiil. 

a. A number expressing a particular kind of a unit 
is called a concrete number ; as, 1 dollar, 3 books, &c. 

6. When a number does not express any particular 
Itind' of a unit, it is called an abstract number ; as, I, 
4, 7, &c. 

Ob9. 1. ConcretB mimbcrs are also colled denaminate ot comjiavnd 
Obs, 2, Whole numbers are Bometinies called integers. 

7. In the computation of numbers, ten characters 
are employed, called j^Ttres; thus : 1, one ; 2, two ; ?>, 

What is arithmetic ? What ace numbers ? Wliat i? quantity ? 
What is a unit ? What ia a concrete number i What is an absciacl 
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13 NUMERATION. 

three; 4, four; 5, five ; 6, six; 7,seven; 8, eight ; 9, 
nine; 0, cipher. The first nine figures are called 
sigfiijlcant, because they have a given value assigned 
them. The cipher has no representative value, but is 
used where no number is to be expressed. 

Oils. 1. By tte aid of tlieae ten charaoteiis any possible or conceiv- 
able quantity may be expressed. 

Oes, 2. The tirst nine figures are Bometimca ciJled digits, from tho 
Latin word diffiti^, signifying afingsr. 

8. The various operations of arithmetic are per- 
formed by Numeration, Addition, Multiplication, 
Subtraction, and Division. 

Addition and muUiplication are employed to show- 
how numbers may be increased] subtraction and di- 
vision how they may be dirmnished. 



WUMERATIOW. 

SECTION II. 
9. Numeration is the art of expressing any number 
whatever by figures. 

Figures are arranged in ditferent orders or places, 
and have different values assigned them, according to 
place they occupy. The first place, which is 
_ s at the right, represents units ; the second, tens ; 
the third, hundreds; the fourth, thousands ;. the fifth, 
tens of thousands; the sixth, hundreds of thousands; 
the seventh, millions, &.c. Thus the figure 1 repre- 
sents a unit, a ten, a hundred, a thousand, &c., accord- 
ing to the place it occupies. In all places in which no 
number is to be expressed, ciphei^s must be written. 

■WMoh are significant figures ? How are the various operations of 
iiritlimetie performed? What is numeration? How are figures ar- 
ranged? "What does the first place represent ? The second? The 
third ? The fourth ? Tlie fifth ? &e. When must ciphers be iised ? 
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NUMEr.Axrox 13 

Thus, if any figure be written in the fourth place, or 
the place of thonsands, a cipher must be wcitten in t'' 
place of units, and in the place of tens, and in 
place of hundreds ; as, 7000. 

it is evident that ibe same fignre represents in the 
second place a value ten times greater than in the first 
place, and in the third place ten times greater than in 
the second, and a hundred times greater than in the 
first ; and by each removal of any figure to the next 
place on the left its representative value is increased 
ten times. 

10. The different places in which figures are ar- 
ranged may be divided into periods of three figures 
each. 

NUMERATION TABLE. 



649876548719870543601 



The number indicated in the above table is read 
thus: six hundred and forty-nine quintillions ; eight 

WhM Bffeot is produced on the representative value of a figure tiy 
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"14 NUMERATION. 

hundred and seventy-six quadrillions; five hundred 
and forty-eight trillions ; s^ven hundred and nineteen 
billions; eight hundred and seventy-six mJi?«OMs; five 
hundred and forty-throe thousand; six hundred and 
one. 

11. Read the following numbers: — 

1. 



12 


r. 


1010101010 


31 


8. 


2020202020 


123 


9. 


6006006006 


1010 


10. 


2222222222 


10209 


11. 


64467841234 


202807 


12. 


123466789000 



12, Express in figures the following numbers: — 

1. Twenty-four. 

3. Two hundred and four. 

3. Two hundred and forty. 

4. Two thousand and four. 

5. Two thousand and forty. 

6. Forty-six thousand, five hundred and twenty. 

7. Four hundred and six thousand, five hundred 
and two. 

8. Eight hundred thousand, one hundred and one. 

9. One million, one thousand, one hundred and one, 

10. Ten millions, ten thousand, and ten. 

11. One hundred millions, one hundred thousand, and 
one hundred. 

12. Two millions, six hundred and ten thousand, four 
hundred and forty-six. 

13. Sixty-four millions, nine hundred and ten. 

14. Two hundred and forty millions, three thousand. 

15. Five hundred and sixty-seven billions, three hun- 
dred and forty-eight millions, seven hundred and twenty 
thousand, six hundred and forty. 

16. Fourteen trillions, six billions, three hundred and 
forty millions, and twenty-two. 
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ADDITION. 

SECTION UI. 
13. Addition is the process of finding the sum of 
two or more numbers of the same kind. 



14. Rui.E. Write the nu/mbers under each other, 
units under units, tens under tens, hundreds under 
hundreds, Sfc. Pirst, add the colunm of units, and 
write under this column the right hand figure of the 
sum, and add the retnaining figure or figures to the 
next column. Add all the columns in the same man- 
ner, and under the last write the whole sum contained 
in it. 

Proof. Beginning at the top of the column of 
units, add each column downwards ; and if the result 
be the same as the first, the work is supposed to be 
right. 

15. Two signs are often employed in addition; the 
one, ~\-, called plu^, which signifies added to, or and, 
and the other, ^, called the sign of equality, which 
signifies e^wa^ to, ox are: thus, 4-f-6 ^: 10 is read, four 
and six are ten. 

1. Add together the following numbers : — 
9472 
51856 
27692 
70347 
81850 

234217 
The sum of the first column is 17 ; the 7 is written 
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1 6 ADDITION. 

under the column of units, and the 1 is added to the 
next column, whose sum is 31 ; the 1 is written under 
the column ot tens, and the 3 is added to the next 
column, whose sum is 32 ; the 3 is written under the 
column of hundreds, and the 3 is added to the next 
column, whose sum is 14; the 4 is written under the 
column of thousands, and the 1 is added to the next 
column, whose sum is 23, which is written under the 
last cohimn 

16. It IS evident that adding the left hand figure to 
the next column if> the same as adding the tens in the 
cohimn of units, the hundreds in the column of tens, 
the thousands in the column of hundreds, &c., which 
may he illustrated as follows ; — 

2. 465 

847 
963 



15 
16 
21 


units, 
tens, 
hundreds. 



2275 sum. 

The sum of the first, or the column of units, is 15, 
which is 1 ten and 5 units ; the 5 is written under the 
column of units, the 1 under the tens. The sum of 
the second, or the column of tens, is 16, which is 1 
hundred and 6 tens ; the 6 is written under the column 
of tens, and the 1 under the column ot hundreds. The 
sum of the third, or the column of hundreds, is 21, 
which is 2 thousand and 1 hundred ; the 1 is written 
under the column of hundreds, and the 2 is written in 
the next place on the left, which is the place of thou- 
sands. These added together give the sum total 2275. 

What 1b the eSeat o! Hdding the lefC hmid Rguie to the next 
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17 



1 7. This rule depends upon the principle illustrated 
in Article 9th, that ten in the column of units is equal 
to one in the column of tens, and ten in the column 
of tens is equal to one in the column of hundreds, &c. 



3222 


2222 


2222 


2222 


2222 


3333 


3333 


3333 


3333 


3333 


4445 


6556 


6667 


7778 


8889 


3333 


4444 


5555 


6666 


7777 


4444 


5566 


4444 


3333 


4444 


7778 


6667 


7778 


8889 


7779 


3333 


666G 


IS. 
5555 


IS. 
8888 


17. 
3333 


4444 


5555 


4444 


2222 


9999 


5566 


4444 


7777 


6666 


4444 


6666 


3333 


4444 


3333 


7777 


1113 


2224 


1113 


3335 


0002 


18. 


19. 


20. 


21. 


22. 


3333 


4444 


5555 


6666 


9999 


8765 


8766 


9876 


9876 


8765 


3333 


4444 


5555 


6666 


9990 


876S 


8765 


9876 


9876 


8765 


3333 


4444 


5656 


6666 


9990 


6545 


6445 


6646 


5546 


4315 
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23. Add together 13345, 54321, 678, and 876. 

24. Add together 6789, 3211, 7456, and 2546. 
95. Add together 40396, 43745, 675, and 96. 

26. Add together 70964, 8434S, 4327, and 76. 

27. Add together 90, 4360, 10345, and 467634. 

28. Add together 3, 7506, 42, 90704, and 736. 

29. Add together 78960, 45, 960, 301, and 84. 

30. Add together 5360. 4263,' 2, 7503, and 801. 

31. Add together 934, 8375, 2013, 46, and 7640. 

32. Add together 7560, 473, 421, 76, and 96341. 

33. Add together 7345, 8403, 642, 24, and 8460. 

34. Add together 9345, 6704, 6340, 64, and 760. 

35. Add together 2317, 5742, 96043, and 8483. 

36. Add together 2319, 64893, 45407, and 98. 

37. Add together 4296, 3715, 39624, and 7434. 

38. Add together 968732, 201, 28346, and 291. 

39. Add together 234604, 8764, 2346, and 734. 

40. Add together 424603, 26934, 80973, and 73. 

41. 964564 + 843453 + 372131+234560=? 

42. 843735 + 345841 + 673450 + 343466 = ? 

43. 432846 + 648345 + 873469 + 673489 = ? 

44. 84932 1 + 734463 + 734649 + 763921 = ? 

45. 734561 + 234764+245321+989641 = ? 

46. 346734 + 824376 + 664342+734931 = ? 

47. 799329 + 324643 + 320103-1-345603 = ? 

48. 678456-1-324321 + 735920 + 275463 = ? 

49. 379635 + 494851 + 734639+973486=? 

50. 934276 + 604922+234769 + 832834 = ? 

51. 634296+234283 + 864234+234675=? 
62. 376263 + 466934 + 963264 + 239340=? 

53. 763412 + 123456 -f 789654 + 236960 = ? 

54. 656789 + 756789 + 639936 + 736535 = ? 
56. 394423 -1- 459954 + 863638 + 460207 = ? 

66. 875634 -i- 846673 + 437734 + 960784 = ? 

67. 735640 J- 937456 + 784503 + 875406 = ? 

68. 345634 + 783463 + 466278 + 673840 = ? 
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ADDITION. 19 

69. What is the sum of the following mimbers? — 
Six hundred and iive ; thirty-seven ; four thousand 
live hundred and twenty ; thirty-seven millions ; two 
hundred and one ; ninety-nine thousand aiid nine. 

60. Find the sura of three thousand seven hundred 
aod forty-four ; nine million fourteen thousand and 
eleven ; five hundred and eight millions two hundred 
and, three thousand and twenty-five. 

61. A merchant, commencing business, had in cash 
6330 dollars, goods valued at 9876 dollars, hank stock 
valued at 4320 dollars, railroad stock valued at, 2700 
dollars : during the year, he gained above his expenses 
2316 dollars. What was he worth at the end of the 



ye 



■[■; 



62. A merchant sold five bales of cloth. For the 
first bale he rereivcd 7^55 dollars, for the second 637 
dollars, for the third 573 dollaj's, for the fourth 391 
dnllars, for the fifth 721 dollars. How much did ha 
receive ? 

63. A farmer received for the produce of his fai-m 
in one year as follows; for hay 276 dollars, for y)ota- 
toes 391 dollars, for oats and corn 234 dollars, for 
fruit 567 dollars. How much did he receive ? 

64. A man paid 3234 dollars for his farm, 5640 dol- 
lars for his house, 1500 dollai's for his furniture, and 
539 dollars for his stock ^and tools. What did he pay 
for the whole ? 

65. There are two numbers ; the less is 93078, the 
difference is 4796. What is the greater? 

66. A man owns three farms; the first is valued at 
5697 dollars, the second is valued at 9630 dollars, the' 
itiird at 1639 dollars. How much are the three worth ? 

67. A gentleman left in his will to his three sons 
1930 dollars each, to his two daughters 1737 dollais 
each, to his wife 930 dollars more than all his cnil- 
dren. What was his wife's portion, and what was the 
value of the whole estate ? 
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76543 


98765 


76586 


92345 


76543 


98765 


34524 


18766 


765^)3 


98765 


76586 


92346 


T6543 


98765 


34524 


18765 


76543 


98765 


76586 


92345 


76543 


98765 


34534 


18765 


76543 


9876S 


76586 


92346 


76543 


98765 


34524 


18765 


76543 


98765 


76586 


92345 


76543 


98766 


34524 


18765 


76543 


98765 


76686 


92345 


76543 


98765 


34624 


18765 


76543 


98765 


76586 


92345 


76543 


98765 


34524 


18765 


54943 


65555 


47858 


76423 



33148 


29956 


45353 


32142 


40354 


97194 


88858 


88459 


37644 


11613 


22242 


26976 


72212 


82453 


84687 


32785 


31264 


27644 


86623 


72329 


27623 


93216 


48868 


86788 


63433 


19259 


82242 


21863 


37654 


81621 


24687 


33369 


12315 


27434 


83523 


76786 


61141 


91966 


13868 


84956 


37654 


12169 


14242 


26479 


31234 


97695 


84587 


31787 


42222 


23416 


22523 


73324 


37654 


87999 


88867 


86789 


44464 


21984 


16818 


67809 
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344668 


275634 


135790 


123456 


492327 


386731 


246834 


789123 


635425 


987654 


135790 


456789 


331466 


321466 


864213 


123456 


732849 


98!)123 


679346 


788123 


376731 


456789 


836793 


456789 


935746 


123456 


468357 


123456 


847963 


789123 


924689 


789123 


746143 


456789 


763346 


456789 


234661 


123456 


836792 


123456 


746874 


789123 


468357 


789123 


934746 


456789 


924683 


456789 


872346 


123466 


579246 


123456 


934766 


789123 


835798 


789123 


842345 


466789 


642875 


456789 


873456 


123456 


334683 


123456 


864580 


789123 


679864 


789122 


234672 


456789 


297631 


456789 


325871 


246842 


136795 


871178 


479234 


357931 


246834 


936639 


845645 


642248 


824348 


248842 


823456 


766139 


357964 


525255 


246734 


246843 


872278 


736376 


872476 


667931 


375946 


875578 


896731 


642248 


624862 


473468 


456841 


753139 


376937 


934579 


314567 


246842 


872459 


894645 


814663 


367931 


837616 


123875 


'427831 


643348 


644875 


767457 


932768 


753913 


473963 


875345 


456345 


375913 


875847 


874663 


345634 


426428 


864314 


375534 


734734 


573931 


734561 


937565 


734664 


624824 


273475 


875734 


834756 


735913 


845675 


698945 
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MULTIPLICATION. 



MULTIPLICATION. 

SECTION IV. 



18. MoLTiPLicATioN IS the process of finding the 
sum of any niimher, when taken as many times as 
there are units in another number. 



The number produced by multiplication is called the 
product. The number multiplied is called the mulli- 
plicand. The number multiplied by iscalledthem?(/- 
tiplier. The multiplicand and multiplier are called 
/aciors- 

Obs. The term fac-ioi- is derived from a Latin word, sigiiifjiiiH; to 
make, DC proihice. 

19. The sign of multiplication is a cross, X, and is 
read, multiplied by, or limes. Thns, 9X8=72 is read, 
9 times 8 are 72. 9 is the multiplicand, 8 the multi- 
plier, and 72 the product. 

20. Rule. Write the multiplier ■und.er the wulH- 
pUcand, units under units, tens under lens, ifc. 
When there is but one figure in the multiplier, •multi- 
ply each figuH in the multiplicand, beginmng with 
■unilx, and write the right ;hand figure of the product 
under its multiplier, and add the remaining figure 
or figures as in addition. When there is more 
than one figure in the multiplier, multiply each fig- 
ure ' in the m.ultiplicand, beginning with units, hy 
each figure of the multiplier in succession, and w'nte 
the right hand figure of the product under its multi- 
plier^ and add the left hand figure or figures as iit 

'Vhat is multiplication ? ^Vhat l-i the number pvodHced by multi- 
pliaatiivn onlledi What is the maltiiilicand ■ "What is the ninlli- 
pliei- > What ore fectJV^ t What is llie sign oi' muHiplii'atioii J 
lleuito the rule. 
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MULTIPLICATION, 33 

addition. The sum of the several products will be the 
product sought. 

Pboof. Make the multiplicand the tnultipUer, and 
the multiplier the multiplicand, and, if their product 
be (he same as before, the work is supposed to be right. 



It is the most convenient to take the larger number 
for the multiplicand, and the smaller for the multiplier. 
The result will be the same, whether the larger num- 
ber be repeated as many times as there are units in the 
smaller, or the smaller as many times as there are units 
in the larger. Either the multiplicand or multiplier 
must always be considered as an abstract number, for 
it is absurd to suppose that one number can bo re- 
peated as many times as there are pounds, yards, or 
dollars. 

1. Multiply 4657 by 8. 

4657 
8 

37256 
The 7 units, multiplied by 8, are equal to 66 : write 
the 6 under the 8, and reserve the 5 to be added to the 
next product. 8 times 5 are 40, to which 5 being 
added, makes 45 : write the 5 under the colunm of 
tens, and reserve the 4 to be added to the next product. 
8 times 6 are 48, to which 4 being added, makes 53 : 
write the 2 under the column of hundreds, and re- 
serve the 5 to be added to the next product. 8 times 
4 are 32, to which 5 being added, makes 37, which is 
to be written under the last column. 
3. Multiply 63943 by 58. 

65943 

58 

527544 

329715 
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24 MUI.TirUCATION. 

MuUiplj' by the 8 units, as hi the last example. Then 
multiply by the 5 tens. The first product is 15 : 
wrile the 5 directly under its multiplier, reserve the 
1 for the next product of 4 by 5, which is 20 ; the 

1 being added, makes 21 : write the 1 at ihe left of 
the 5, under the column of hundreds, and reserve the 

2 for the next product of 9 by 5, which is 45, to which 

3 being added, makes 47 : write the 7 at the left of 
the I, and reserve the 4 for the next product of 5 by 
5, which is 25, to which 4 being added, makes 29 : 
wrile the 9 at the left of the 7, and reserve the 2 for 
the next product of ti "by 5, which is 30, to which 2 
being added, makes 32, which is to be written at the 
left of the 9. The sum of the several products is 
3824694, the required product. 



3376 
4 


8753 
6 


9743 
9 


3. 

32 


0. 

3767 

44 


10. 
6886 
68 


12. 
4669 
263 


13. 

8766 
942 


u. 
6643 

842 


18. 
3266 
384 


17. 
9463 
273 


18. 
3473 
357 
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MULTIPLICATION. 25 

19. 934567 X 13 =^ ? 29. 456789 X 4361 — ? 

20. 846603x14^? 30. 865432X5624 = ? 

21. 945679X13 = ? 31. 936745X6345=? 
32. 843475x16 = ? 32. 845346x7346=? 

23. 975349x17 = ? 33. 934575x8431=? 

24. 873945 x 18 = ? 34. 654321 X 3214 = ? 

25. 943457 X 19 = ? 35. 897654 X 4576 = ? 

26. 896321X21 = ? 36. 356891x5316 = ? 

27. 466789X23 = ? 37. 896453x6452=? 

28. 876432x24 — ? 38. 943456x^345 = ? 

91. When there are ciphers at the right hand of 
either the miihiplicand or multiplier, or hoth, — 

Rule. Write the significant figures under each other, 
and multiply only by the significant figures, and to the 
product annex as many ciphers as there, are at the 
right hand of both of the factors. 

39. 6456X20 =? 1 42. 45634X6200 =? 

40. 3400X7300^? 43. 75000X32000 = ? 

41. 46000X9300 = ? | 44. 8400x7300 =? 

Or3. Multiplying by 10 is the same aa aimesing one eiplier to the 
multiplicand ;, multiplying by 100, the aame as annexing two ciphers ; 
by 1000, the same as annexing three ciphers, &c. 

22. When there are ciphers between the significant 
figures of the mnltipller, — 

Role. Multiply by the significant figures only, 
and write the first product of eachfi^re directly under 



4.5, 7644X304 =? I 47. 96964X3004 =? 
46. 8456X40006;^? | 48. 97564X20008 = ? 

"What ia the rule for multipUcation when there are ciphers at 1 
titjht of the multiplicand, multiplier, or both! What is the ri 
nlicn there are ciphers in the multiplier ! 
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36 MUI/riPLICATION. 

23. When the mnltiplier is a composite number, — 

Rule. Separate the mulUpUer into its several fac- 
tors, and multiply first by one factor, and that product 
by another, and so on till all the factors have been used 
as multipliers. The last product will be the answer. 

Obs. a oompoaite number is one which may be produced by mul- 
tiplying together two or more immbeis, both of which must be greater 
than a unit. The mimbers producing the composite niunbec, when 
mnltipUed together, are called /oeAws. (Art. 17.) Thus, 86 is a oom- 
poaite number, and may be produced by multiplying together 3 a>id 
12, 6 and G, 4 and 9, 13 and 3, and 3 and 3 and 4. 

49. Multiply 6789 by 42oi- rX6or 3X2X7. 

50. Multiply rS45by 56or 8X7 or 4X2X7. 
61. Multiply 8643 by 54 or 9X6 or 3X3X3X3. 
52. Multiply 9368by 81or 9x9or3x9X3. 
63. Multiply 8645 by 64 or 8x8or 3X4X8. 

24. When the multiplier consists wholly of 9's, — 

Rule. Annex to the multiplicand as ma7iy ciphers 
as there are 9's in the multiplier, and from this num- 
ber subtract the multiplicand. 

25. This rule depends upon the principle, that an- 
nexing one cipher to the multiplicand multiplies it by 
10 ; that annexing two ciphers, multiplies it by 100, 
&c. Now, it is evident that if the multiplicand be 
multiplied by 10, it is repeated once too many times 
for the product of the multiplicand by 9 ; if multi- 
plied by 100, it is repeated once too many times for 
the product of the multiplicand by 99, &c. (Art. 38.) 

54. Multiply 67899 by 9999. 

678990000 

67899 

678832101 

What ia the rule when the multiplier ie a composite number ? 
"What is a composite number! What ia the rule when the multiplier 
consists wholly of 3'6 i 
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55. What will 565 barrels of flour cost, at 7 dollars 
a barrel ? 

56. How many bushels of com will 96 acres of 
land produce, if each acre produces 33 bushels ? 

57. In one bushel there are 32 quarts. How many 
quarts are there in 156 bushels? 

58. In one year there are 8766 hours. How many 
hours will a boy have lived when he is 12 years old f 

59. In one year there are 625960 minutes. How 
many minutes will a boy have lived when he is 15 
years old ? 

6Q. In one acre of land there are 43560 feet. 
What would be the price of 1 acre, at 7 cents per 
foot 1 What at 8 cents ? What at 12 cents ? What 
at 25 cents ? 

61. Two men start from the same place, at the same 
time, and travel the same way ; the one travels 36 
miles a day, and the other 45 miles a day. How far 
apart will they be in 9 days ? 

63. Two men start from the same place, at the same 
time, and travel in opposite directions ; the one travels 
9 hours a day, at 7 miles an hour ; the other travels 
12 hours a day, at 8 miles an hour. How far apart 
will they he in 6 days ? How far in 11 days ? 

63. If a railroad car moves 38 miles an hour, how 
far would it go in 30 days, of 24 hours each, allowing 
3 hours each day for stopping \ 

64. If 9 men can do a piece of work in 13 days, 
how long would it take one man to do the same work? 
How many men would do it in one day ? 

65. In 1 mile there are 320 rods. How many rods 
are there in 42 miles? In 336 miles? 

66. A merchant bought 54 pieces of cloth, each 
piece containing 39 yards, and paid 5 dollars a yard ? 
What did he give for the whole ? 

67. In one day there are 1440 minutes. How many 
ninutes in 365 days ? 
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SUBTRACTION. 



SUBTllACTIOK. 

SECTION V, 



26. Subtraction is the process of finding the dif- 
ference between two iiiimberH of the same kind. 

The larger number is called the i 
smaller, the Subtrahend. 



27. The sign employed in subtraction is a short 
horizontal tine, — and is read less. Thus 6 — 4 = 3 
is read, 6 less 4 is equal to 2. 

28. KiTLE. Wnle the less number under the greater, 
iiviis tinder units, tens under tens, ^c. Beginning 
with units, subtract each figure in the lower line from 
the one above it, and write underneath their difference. 
If the figure in the lower line be greater than the one 
above it, add 10 to the upper figure before subtracting, 
and add 1 to the next left hand figure in the lower line. 

Proof. Add the remainder to the s-maller nwmher, 
and, if the work be right, it wilt be equal to the large}'. 

29. This rule depends upon the evident principle, 
that the difference of two numbers remains the same 
when each of them is increased by the addition of 
any given number; and the adding of 10 to any col- 
umn, in the iipp»r line, is the same as adding 1 to the 
next left hand column, in the lower line, (Art. 9.) 

1. From 8434536 take 4530644. 

8434536 
4530644 
3903892 — the difference. 

Wliat ia suhtraPtlon? What is tlie minuend? "What the subtra 
hend? From what are they deiired ? Whot ia the sign of auhtrac 
tioii '-. Heeite the nile. 
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SUBTRACTIOX. 



39 



4 units from 6 units leaves 2 units, which is written 
underneath. As 4 cannot he taken from 3, 10 is added 
to the 3, making 13, 4 from 13 leaves 9, which is 
written underneath, and 1 is added to the 6, the next 
figure on the left, in the lower line, making 7. As 7 
cannot be taken from 5, 10 is added to the 5, making 15, 
7 from 15 leaves 8, which is written underneath, and I 
is added to the cipher in the lower line, making 1, 
which taken from 4 leaves 3, 3 taken from 3 leaves 
0, which is written underneath. As 5 cannot be taken 
from 4, 10 is added, which makes 14. 5 from 11 
leaves 9, which is written underneath. 1 added to the 
4 makes 3 ; 5 from 8 leaves 3, 





KAMPLIS. 




987654 
123466 


404045 
204024 


678932 
456734 


s. 


6. 


7. 


456789 
367901 


573456 
346674 


875678 
734667 


8. 
100000 
1 


9. 
1010101 
10 


10. 
9090909 
90 


100000 
33334 


19. 
100000 
44445 


13. 
100000 
55556 


14. 

4040404 
404040 


15. 
6060606 
606060 


IS. 
8080808 
808080 
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30 SUBTRACTION. 

17. 86401 — 7356 ^? 23. 960304 — 730245^? 

18. 734756 — 340736=:? 24. 875734 — 805345=? 

19. 936475 — 463040=^? 25. 730370 — 370370=:? 

20. 909909 — 98778 =^ ? 2B. 100000 — 99999 r=? 

21. 101010 — 90909 =? 27. 100000 — 88888 =i 

22. 100000 — 77777 =r ? 28. 666666 — 477777=? 

29. From 67567 + 3456 take 9643 + 7345. 

30. From 87567+2678 take 6304+3456. 

31. Prom 73456 + 4345 take 9360 + 7561. 

32. Prom 93464 + 7560 take 4234+ 961. 

33. From 8345 + 6734 take 9641 + 1013. 

34. From99875 + 2634 take 7342 + 306. 

35. Prom 8756 + 937 take 7309 + 561. 

36. From 3456 + 9879 take 4050 + 345. 

37. From one thousand one hundred and one,SLib- 
tract nine hundred and eleven. 

38. Prom fifty thousand, subtract five thousand five 
hundred and five. 

39. Prom one mil lion, subtract one hundred and one. 

40. From thirty mi tii on 8, thirty thousand and thirty, 
subtract three millions three thousand and three. 

41. What time elapsed from the flood, 2348 A, 0., 
to the death of Abraham, 1821 A. 0. ? 

42. What time elapsed from the death of Abraham 
to the revolt of the ten tribes of Israel, 957 A. C. ? 

43. How many years from the first settlement in 
Greece, 1850 A. C, to the founding of Home by Rom- 
ukis, 753 A. C. f 

44. How many years from the destruction of Troy, 
1184 A. C, to the founding of Rome? 

45. How many years from the discovery of America 
by Christopher Columbus, in 1492, to the declaration 
of American independence, in 1776? 

46. George Washington died in 1799, and was 67 
years old. In what year was he bori)? 
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DIVISION. 31 

47. Beiijamiii Franklin was Lorn in 1706, and died 
in 1790. How old waa he when he died ? 

48. Cotton was first planted in the United States in 
1769. How many years since ? , 

49. Glass windows were first used in England in 
1180. How many years since ? 

50. Newspapers were first published in 1630. How 
many years since ? 

51. Quills were used for writing in 636. How 
many years since ? 

52. The first permanent settlement in Virginia was 
made in 1607. How many years since ? 



SECTION VI. 

30. Division is the process of" finding how many 
times one number is contained in another. 

31. The number divided is called the dividend. 
The number divided by is called the divisor. The 
result is called the quotient. When any thing remains 
after dividing, it is called the remainder, and is always 
of the same kind as the dividend. 

Oh3. The term quotient a from the Lntin word quolies, signifying 
huw iiHmy times, 

32. The sign of division is a horizontal line be- 
tween two dots, -7-, and is read divided by. Thus 
12 -H 3 — 4 is read, 12 divided by 3 is eqnal to 4. 
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33. When the divisor does not exceed 12, — 

Role, Write the divisor at the left of, the dividend. 
Find how -many times the divisor is contained in the 
first left hand figure or figures, and write underneath 
the result. If there be no remainder, divide the next 
figure or figures in the same manner. If there be a 
remainder, suppose it to be prefixed to the next figure 
of the dividend, and divide as before. 

Ob3. Whea the divisor is not contained in any figure of the divi- 
dend, excepting the first, a cipher must be written in the quotient. 

h Divide 8756 by 5. 

Divisor, 6)_8756, dividend. 

Cluotient, 1459, and 3 remainder. 

6 is contained in 8 once, and 2 over. Write the 1 nn- 
derneath, in the quotient, and preiix the 2 to the next 
figure, 7, making 27. 6 in 27 4 times, and 3 over. 
Write the 4 in the quotient, and prefix the 3 to tlie 5, 
making 35. 6 in 35 5 times, and 5 over. Write the 
6 in the quotient, and prefix the 5 to the next figure, 
6, making 56. 6 in 56 9 times, and 2 over. Write 
the 9 in the quotient, and the 2 at the right for the 
remainder. 



3. Divide 845678 by 4. 

3. Divide 967834 by 2. 

4. Divide 603406 by 3. 

5. Divide 734842 by 8. 



6. Divide 356742 by 9. 

7. Divide 498756 by 12. 

8. Divide 643276 by 7. 

9. Divide 734563 by 5. 



34. When the divisor exceeds 12, — 

Rule. Write the divisor at the left of the divi- 
dend. Find how many times' the divisor is contained 
ill the smallest number of figures that wilt contain it 
one or more times, and write the result in the quo- 
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tient at the right of the dividend. Multiply the divi- 
sor by this quotient figure, and subtract the product 
from the figures divided, and to the remainder annex 
the next figure of the dividend, and divide this number 
as before, and continue dividing in (he same manner 
till all the figures are divided. 

Proof. Multiply the divisor by the quotient, and to 
the product add the remainder, and if the sum be 
equal to the dividend, it is supposed to be right. 

Oes- 1. The dividend, divisor, and quotient must be aepairated by 
a liiiB between them. 

Obs. 2. If the lemainder, after having one figure annexed, will 
not contain the divisor, write a cipher in the quotient, and annex 
another figure to the dividend, 

Obs. 3. If the product of the divisor by the quotient figure be 
larger than the dividend, the quotient iigure is too large. 

Obs. i. If the remninder, before a figure of the dividend has been 
annexed, be greater than the divisor, or equal to it, the last figure of 
ths quotient is too smoil. 

Obs. 5. Annexing a figure is placing it at the r%lit of another fig- 
ure 1 prefixing a figure is placing it at the left of another. 

10. Divide 8766434 by 334. 

324 ) 8756434 ( 37036 



The smallest number of figures that will contain 
the divisor is three, 875; in which the divisor is con- 
tained 2 times and 227 remainder, to which annex 6, 
the next figure, making 2276, which contains the di- 
visor 7 times and 8 remainder, to which annex 4, the 
next figure of the dividend, making 84, which is less 
than the divisor ; write a cipher in the quotient, and 
annex 3, the next figure of the dividend, making 843, 
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which cont^ns the divisor 2 times and 194 remaindei ; 
to which annex 4, the next figure, making 1944, which 
contains the divisor 6 times, without a remainder. 

U. 4875674-M4^? 

13. 5960345^24^? 

13. 6876454 -^ 34 :=:? 

14. 7936373^43^? 

15. 3732984-^61 — ? 

16. 7345674—75=^? 

17. 96034667-^83^? 
35. When the divisor censists of two o 

T.res, products may be first formed of the divisor and 
the nine digits, which will enable the pupil to deter- 
■piine at once how many times the divisor is contained 
in any partial dividend. 

Obs. The figures first selected to be divided, and those oonslBtiiig 
of the remaindeis, with liie several figures of the dividend annexed, 
are calM the paitial dividends. 

36 ) 96686964 ( 2685749 

72 



18. 


9645045 - 


-804 = ? 


19. 


8756454- 


-963 = ? 


20. 


8340341 - 


-134-? 


21. 


473276- 


-912 = ? 


22. 


87345678- 


-125 = ? 


23. 


8930314- 


-635 = ? 


24 


9181746 - 


-226 = ? 



25. 



36X1= 36 


246 


36X2= 72 


216 


36X3=108 


308 


36X4=144 


288 


36X5=180 




36X6 = 216 


"206 


36X7 = 252 


180 


36X8 = 288 


"269 


36X9 = 324 


262 




176 




144 



26'. Divide 7684564 by 334. 

27. Divide 7675439 by 373. 

28. Divide 8432564 by 346. 
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39. Divide 6543742 by 295. 

30. Divide 4526437 by 425. 

By comparing the seveial products of the divisor 
and the partial dividends togethei, the pupd wdl dis- 
cover how many times the divisor is contained in any 
partial dividend. Thus it will be seen that 36 is con- 
tained in 96, twice ; in 246, 6 tunes , m o08, 8 
times, &c, 

36. When the divisor is a composite nnmbpr, — 
Rule. Divide the dividend by one of the factors 

of the divisor, and the quotient thus obtained by the 
other. 

To find the true remainder when there are two 
factors, — 

Rule. Multiply the first divisor by the last remain- 
der, and to the product add the first remainder, which 
will be the true remainder. 

When there are more than two factors, — 

Rule. Multiply the product of the first and second 
divisor by the last remainder, and the first. divisor by 
the second remainder; to the sum of their products 
add the first remainder, which will be the true re- 
mainder. 

37. This rule depends upon tho principle stated in 
art. 31, that the remainder, after division, is of the 
same kind as the dividend. 

31. Divide 96599 by 84 — 7X4X3. 
7 ) 965 99 7X4X2=:: 56 
4 ) 13799, 6, 1st rem. 7X3^21 
3 ) 3449, 3, 2d rem. 6=6 

1149, 2, 3d rem. 83, true rem. 
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The first remainder, 6, is obviously so many units. 
The second dividend being so many 7lhs, tbe second 
remainder, 3, is so many 7ths, and must be multiplied by 
7. The third remainder, 2, being so many 28dis, must 
be multiplied by 28, or 7 X 4, to reduce it to units. 
The sum df all the remainders thus reduced will be 
the true remainder. 

32. Divide 47516 by 35. I 35. Divide 4275 by 32. 

33. Divide 97234 by 27. 36. Divide 3654 by 42. 

34. Divide 87544 by 20. ] 37. Divide 2743 by 18. 

38. When there are ciphers at the right of the div- 
idend, — 

Rule. Cut off as many figures from the right of 
the dividend as there are ciphers in the divisor. Di- 
vide the remaining figures of the dividend by the sig- 
nificant figures of the divisor, and to the remainder 
annex the figures cut off from, the dividend for the 
(rue remainder. 

lemaindec, tho figurea cut off will be the 

Ob3. 2. H the divisor be 10, 100, 1000, &e., the figiitos cut off 
; figures of the diyidtind will 

38. Divide 4654 by 300. I 41. Divide 6702 by 10. 

39. Divide 3756 by 400. 42. Divide 4200 by 20. 

40. Divide 2640 by 270. | 43. Divide 1364 by 40. 

GENERAL PEINCIPLES IN DIVISION. 

39. As the product and one factor in division is 
given to find the other, it is evident that multiplying 
the dividend is the sam,e in effect as m.ultiplying the 
quotient, and dividing the dividend the same as divid- 
ing the quotient. Thus 48 divided by 6 gives 8 for 

When there are ciphers at the right of the dividend, what ia the 
rule ? What effect ia produced on the quotient hy multiplying or di- 
viding the dividend ? 
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the quotient. Now, multiplying 48 by 2, 3, 4, &c., 
will make the quotient 3, 3, 4, &c,, times larger. 

^0. It is also evident that multiplying the divisor 
is the same as dividing the dividend, and dimding 
the divisor the same as multiplying the dividend. Ttiua, 
having 48 for a dividend and 6 for a divisor, if the di- 
visor be multiplied by 2, 3, &c., it will give the same 
quotient as if the dividend were divided by 2, 3, &c., 
and by dividing the divisor by 2, 3, &c,, it will give 
the same quotient as if the dividend were multiplied 
by the.-.same numbers. Thus 48 -r 6X2 ^=4, which 
is the same aS 48 -^ 2,and the quotient-=-by 6. Art. 43. 

41. If the dividend and divisor be both divided or 
multiplied by the same number, the quotient will not 
be changed. Th us '48 divided by 6 wilt giv e tli p 
same quoti ent as 48X4 divided by 6x4; and 48-^3 
divided by 6-t. 3. 

42. When the sum and difference of two numbers 
are given, the smaller number may be found by sub- 
tracting the difference from the sum and dividing the 
remainder by 2. The larger number m.ay be found 
by adding the difference to the smaller number. 

PRACTICAL QUESTIONS. 

1. A merchant owes to one man 7361 dollars, to 
another 1969 dollars, to a third 2739 dollars; how 
much does ho owe to all three ? 

2. A man bought a farm for 9375 dollars, but was 
obliged to sell it for 845 dollars less than he gave for 
it ; what did he sell it for ? 

3. A farmer sells 354 cords of wood at 4 dollars a 
cord, and 37 tons of hay at 13 dollars a ton ; how 
much does he receive for all ? 

4 A gentleman left in his will his estate, valued 

What eifeot is produced by multiplying or dividing the divisor? 
What by multiplying botli tho dividtaid and divisor? When tho 
Eum and diiferonee of two numbers are given, how are the two num- 
bers found ? D 
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at 64331 dollars, as follows ; 5630 dollars to his wife, 
1245 dollars for charitable purposes, the remainder to 
be divided equally among hi8 seven children ; how 
much did each child receive ? 

5. The salary of the President of the United States 
is 25000 dollars a year; how mwch will he save in one 
year, if he spend 50 dollars a day ? 

6. A merchant bought a ship for 27342 dollars, and 
paid for cargo 37564 dollars ; he sold the ship and 
cargo in California for 164000 dollars ; how ranch did 
he gain, after deducting 2560 dollats for the expenses 
of the voyage ? 

7. If you were to count 2 every second for twelve 
hours a day, how long would it take to count a mil- 
lion? 

8. What is the difference, between 644X46 and 
615433 -^ 13 ? 

9. A gentleman left his estate, valued at 16596 dol- 
lars, to be divided between his wife and three children 
in the following manner : his wife was to have one 
third of the whole estate ; the oldest child was to re- 
ceive one third of what was left ; the remainder was 
to be equally divided between the two youngest ; 
what did each receive ? 

10. The sum of two numbers is 1496, one of which 
is 984 ; what is the other number ? 

11. If a mall's income foe 1650 dollars a year, and 
he expends 24 dollars a week, how much will he have 
left at the end of the year ? 

12. The difference between two numbers is 965, 
the greater is 1875 ; what is the less number ? 

13. A merchant owes 14560 dollars, which is less 
than what is due him by 9560 dollars ; what is the 
sum due him ? 

14. The difference between two numbers is 564, 
and the Jess number is 896 ; what is the greater 
number ? 
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15. The product of two numbers is 1296, and one 
of the numbers is 9 ; what is the other ? 

16. If the quotient be 345, and the divisor 64, what 
must the dividend be ? 

17. If the remainder of a sum in division be 2Q, 
the quotient 423, and the divisor the sum of the quo- 
tient and remainder, plus 19, what will be the divi- 
dend? 

18. There are two numbers, the greater of which 
is 37 times 45, their difference 4 times 19; what is 
their sum and product ? 

1 9. If the dividend be 1728, and the quotient 24, 
whatiwill be the divisor? 

20. There are three numbers, whose continued 
product is 3456 ; one of the numbers is 12, another ia 
18 ; what is the other number ? 

21. The sum of two numbers is 1296, their diiferenee 
is 144 ; what are the numbers ? 

32, The sum of three numbers is 640, the differ- 
ence between the least and the greatest is 220, and the 
difference between the middle number and the mm 
is 460 ; what are the numbers ? 

23. A grocer bought a hogshead of molasses, con- 
taining 133 gallons, at 27 cents a gallon; but 19 gal- 
lons having leaked out, he sold the remainder at 39 
cents a gallon ; did he gain or lose, and how much ? 

24. What is the difference between 19 times 144 
and 6732 divided by 17? 

EXAMPLES IN THE PRECEDING RULES, WITH SIGNS. 

The signs of addition, multiplication, subtractioni 
and division have already been explained, Art. 27. 

43. A vinculnm, — — , or parenthesis, is used to 

collect several quantities into one. Thus 5 -[- 4 X 6, 
or {5 -f- 4) X. 6, signifies that the sum of 5 and 4 is to be 
multiplied by 6, which is 54. Without the vinculum 
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40 DIVISIBILITY OE NUMBERS. 

fi-j-4x6, only 4 is miiUiplied by 6, and tlie 5 is added 
to the product, making 29. Also, 13 _ 3 x 3, or 
(19 — 3)x3. signifies that the diffarence between 12 
and 3 is to be multiplied by 3, which is 27, Without 
the vinculum, the product of 3 by 3 is subtracted from 
12, which leaves 3. 



32. 84x6+ 8x9-^1 2- ? 

33. 6^14x1^12-^5= 

34. 96-^16x18^12— f 

35. 144x4+4x6^ ? 

36. 16—9-1^^4^x3= ? 

37. 4x8—12x44-2=? 

38. 64x6-7+8 + 9=? 



25. 6+5 x4=? 

26. 6+5x4= ? 

27. 7+6—3x5=? 

28. 7+6^=3x5^ ) 

29. 2 4x6x 9-^3= ? 

30. 36—12 x4-^8= 

31. 96+16x5+4= 

39. Write the sum of the products of 8 into 9, and 
7 into 4. 

40. Write the difference of the products of 8 into 
9, and 7 into 4. 

41. Write the product of the sum of 8 plus 9, and 
7 plus 4. 

42. Write the product of the difference of 9 minus 
8, and 7 minus 4. 

43. Write 24 divided by the product of 4 into 2. 

44. Write the quotient of 34 for a dividend, and 3 
for a divisor. 

45. Write the quotient of 24 divided by the prod- 
uct of 3 and 3. 

THE DIVISIBUJIT OF NUMBERS. 

44. The dimsibility of a number is its property of 
being exactly divided by another. Thus 36 is divisi- 
ble by 2, 3, 4, 6, 9, 12, and 18, because each of these 
numbers will divide it without a remainder. 

Wliat is the di-visiMity of a number ? 
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DIVISION. 41 

45. Every number divisible hy another is also di- 
visible by each one of its factors. Thus 48 is divisi- 
ble by 12, aiso by 4 and 3, and 2 and 6, factors of 12. 

46. Every number divisible by another is called a 
multiple of that number. If it be divisible by two or 
more nuTThbers, it is a convmon Tnultiple of those nunv- 
bers. Thus 24 is the common multiple of 3, 4, 6, 8, 
and 12. 

47. The least number divisible by two or more 
numbers is the least common multiple of those nv/nv- 
bers. Thus 12 is the least common multiple of 3, 4, 
afid 6. 

48. Every nwmher that will divide exactly another 
number is called the measure of that number. Thus 
4 is the measure of 8. 

49. Every number that will divide exactly two or 
inore numi)ers is their cormnon measure. Thus 6 is 
the common measure of 13 and 18. 

50. The greatest num,ber that will divide exactly 
two or mare numbers is their greatest common nteasurn. 
Thus 8 is the greatest common measure of 24 and 66. 

51. Every mwiber that will divide exactly another 
number will also divide any multiple of that , number. 
Thus 6 will divide 12; it will also divide 24, 36, 
48, &c. 

52. Every number that will divide exactly two 
other numbers will also divide their sum, their dif- 
ference, and their product. Thus 3 will divide 6 and 

15; it will also divide 6+15^21, 6x15=90, and 

1 5—6-9. 

53. Every number divisible by 2 is called an even, 
number ; when no} divisible by 2, an odd nwmber. 

54. Every number is divisible by 3 when the sum 

^Vliat ia 3. multiple ? What is a common multiple = ^Vhat is the 
least common multiple ! What is the measure of a number > What 
is the common measure! What ia the greatest common measure? 
What is an even number? What 19 an odd nuiabet? WhRt num- 
bers are divisiblB hy 3 ? 
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42 DIVISION, 

of its figures, considered as units, is divisible by 3. 
Thus 321 is divisible by 3, since 3+2+1—6 is divis- 
ible by 3. 

55. Every number is divisible by 4 when its two 
right hand figures are divisible by 4. Thus 112, 1,16, 
128, are divisible by 4, since 12, 16, 38, are divisible 
by 4, 

58. Every number is divisible by 5 when its right 
hand figure is or. 5, Thus 10, 15, 30, 25, are all 
divisible by, 5. 

57. Every even number is divisible by 6 which is 
divisible by 3. Thus 12, 18, 24, 30, are all divisible 
bye. 

38. Every number is divisible by 9 when the suin 
of its figures, considered as units, is divisible by 9. 
Thus 8172 is divisible by 9, since 8+1+7+2=18 
is divisible by 9. 

PEIME AND COMPOSITE NUMBEUS. 

59. Whole numbers are either prime or composite. 

60. A prim'B number is one which cannot be formed 
by multiplying together any two or more whole niiin:- 
bers greater than a unit, as 1,2,3, 5,7, 11, 13. 

6S. A composite number is one which may be 
formed by multiplying together two or more whole 
numbers greater than a unit, as 4, 6, 9, 8, 10, 12. 

it bo diyided by another iiitmliei, ex- 

62. Every composite number may be resolved into 
prime numbers, wiiich are called prim,e factors. 

63. To find the prime factors of any composite 
number, — 

Rux,E. Divide the given numbers in succession by 

What cTimbera are divisible hj 4 ? What by 6 ? What by 6 f 
What by 9 f What are primo numbers ? What we compOBite mun- 
bers i What are prime &ictora ! 
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the least prime nwmber greater than a unit that will 
divide them, vntkout a remainder. The last quotient 
and the several divisors will be all its prime factors. 

64. The principle of this rule is evident from the 
fact that the divisors are all prime numbers, and the 
last quotient also must be a prime number, since it 
cannot be divided by any number but itself and a 
unit. 

1. What are the prime factors of 96? 
96 -=- 2 = 48. 48 -^ 3 = 24. 24 ^ 2 = 12. 12 4- 2 — 6. 

6^2^ 3, 2X2X2X9X2X3^ 96. 

The given number, 96, is divided in succession by 
2, the least prime immher. The several prime factors 
are 2, 2, 2, 2, 3, 3. 



What are the prime factors of the following num- 



2. 


12 and U 1 


3. 


16 


' 31 


i. 


33 


' 33 


S. 


44 


' 48 


6. 


54 


' 66 


7. 


76 


' 80 


8. 


99 


' 102 



10. 28 

11. 36 

12. 45 

13. 58 

14. 84 



18. 38 

19. 49 

20. 64 



108 22. 112 



27 
34 



What are 
What 
What 
What are 
What are 
What 
What are 
What are 
What are 
What are 



the prime 
the prime 
the prime 
the prime 
the prime 
the prime 
the prime 
the prime 
the prime 
the prime 



factors of 
factors of 
factors of 
factors of 
factors of 
factors of 
factors of 
factors of 
factors of 
factors of 



128 and 132 ? 
136 and 144 ? 
156 and 160 ? 

164 and 168 ? 
176 and 192 f 
316 and 224 f 
234 and 336 ? 
375 and 450 ? 
470 and 540 ? 
560 and 680 ? 
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A 


Talle of Pnme 


and Comp 


sits Numbers. 


No 


I'actors. 


No. 


Factors. 


No, 


Factors. 


1 


prime. 


34 


2.17 


67 


prime. 


2 


prime. 


35 


5.7 


68 


2.2.17 


3 


prime. 


36 


32.3.3 


69 


3.33 


4 


2.3 


37 


prime. 


70 


2.57 


6 


prime. 


38 


2.19 


71 


prime. 


6 


2.3 


39 


3.13 


72 


32.2.3.3 


7 


prime. 


40 


2.2.2.6 


73 


prime. 


8 


3.3.2 


41 


prime. 


74 


2.37 


9 


3.3 


43 


2.3.7 


75 


3.6.5 


10 


2.5 


43 


prime. 


76 


2.319 


U 


prime. 


44 


32.11 


77 


7.11 


13 


3.2.3 


45 


3.3.5 


78 


2.3.13 


13 


prime. 


46 


3.23 


79 


prime. 


14 


2.7 


47 


prime. 


80 


2.2.2.3.5 


15 


3.5 


48 


32.3.2.3 


81 


3.3.3.3 


16 


2.2.2.2 


49 


7.7 


82 


341 


n 


prime. 


60 


2.5.5 


83 


prime. 


18 


2.3.3 


51 


3.17 


84 


2.2.3.7 


19 


prime. 


62 


2.2.13 


85 


5.17 


20 


2.2.6 


53 


prime. 


86 


2.43 


31 


3.7 


54 


3.3.3.3 


87 


3.29 


22 


2.11 


55 


5.11 


88 


2.2.2.11 


33 


prime. 


66 


2.3.2.7 


89 


prime. 


24 


2.3.2.3 


57 


3.19 


90 


2.3.3.6 


25 


5.5 


58 


3.29 


91 


713 


26 


2.13 


59 


prime. 


92 


2.2.23 


27 


3.3.3 


60 


2.2.3.6 


93 


3.31 


28 


2.2.7 


61 


prime. 


94 


3.47 


39 


prime. 


63 


3.31 


96 


6.19 


30 


2.3.5 


63 


3.3.7 


96 


3.2.3.3.33 


31 


prime. 


64 


32.2.3.2.3 


97 


prime. 


33 


2.2.3.2.3 


65 


5.13 


98 


2.77 


33 


3.11 


66 


2.3.11 


99 


3.3.11 
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100 2.2.5.5 

101 prime. 

102 2.3,17 

103 prime. 

104 2.2.2.13 

105 3.5.7 
306 2.53 

107 prime. 

108 2.2.3.3.3 

109 prime. 

110 2.5.11 

111 3.37 

112 2.2,2.2.7 

113 pvime. 

114 2.3.19 

115 5.23 

116 2.2.29 

117 3.3.13 

118 2.59 

119 7.17 

120 2.2.2.3,5 

121 11, 11 

122 9.61 

123 3.41 

124 2.2.31 

125 5.5,5 

126 2.3.3,7 

127 prime. 

128 9.2.2.2.2.2.2 

129 3,43 
139 2,5.13 

131 prime. 

132 2.2.3.11 

133 7.19 

134 2.67 



No. 


PactoM. 


No. 


FEiGtors. 


135 


3.3.3.5 


170 


3.5.17 


136 


2.2.2.17 


171 


3.3.19 


137 


prime. 


172 


2.2.43 


138 


2.3.23 


173 


prime. 


139 


prime. 


174 


3.3.39 


140 


2.2.5.7 


175 


6.5.7 


141 


3.47 


176 


2.2.2.2.11 


142 


2.71 


177' 


3.59 


143 


11.13 


178 


2.89 


144 


2.2.2.3.3.3 


179 


prime. 


145 


6.29 


180 


3.2.3.3.5 


14G 


2.73 


181 


prime. 


147 


3.7.7 


183 


2.7.13 


14S 


2.2.37 


183 


3.61 


149 


prime. 


184 


3.3.3.23 


150 


2.3.5.6 


185 


5.37 


151 


prime. 


186 


2.3.31 


163 


2.32.19 


187 


11.17 


153 


3.3.17 


188 


2.2.47 


154 


2.7.11 


189 


3.3.3.7 


155 


5.31 


190 


2.5.19 


156 


2.2.3.13 


191 


prime. 


157 


prime. 


193 3.3.2.2.3.33 


158 


2.79 


193 


prime. 


159 


3.53 


194 


3.97 


160 


2.2.3.2.3.5 


195 


3.6.13 


161 


7.23 


196 


2.37.7 


162 


2.3.3.3.3 


197 


prime. 


163 


prime. 


198 


3.3.3.U 


164 


2.2.41 


199 


prime. 


165 


3.5.11 


200 


2.2.3.6.6 


166 


3.83 


201 


3.67 


167 


prime. 


202 


2.101 


168 


3.3.2.3.7 


303 


7.29 


169 


13.13 


304 


3.2.3.17 
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CANCELLATION. 

65. Cancelling is the process of abridging arith- 
metical operations by striking out factors common to 
the divisor and dividend 

. Rule. Wnte the numbeis forming the dividend 
above a horizontal line, and the, numbers fortning the 
divisor below.il , cancel all the factors common to the 
dividend and divisor Then multiply and divide 
with the rmmimng fgm es. 

11 the divi- 

66. This rule depends upon the principle illustrat- 
ed in (Akt. 41;) viz,, that by multiplying or dividing 
the dividend and divisor by the same number, the quo- 
tient will not be changed. 

I. Divide 24x6 by 12x3. 
2x2 

?^J-l-4 
f^X3 I 
1 1 
24. multiplied by 6 is divided by 12 multiplied by 
3. Since 12 and 3 are factors of 24, cancel 12 in the 
divisor and in the dividend, and write the other factor, 

3, over the 24. Since 3 is a factor of the divisor, and 
also of 6 in the dividend, cancel 3 in the divisor ajid 
dividend, and write 2, the other factor, over the 6. 
The product of the remaining figures, 3 into 2, will be 

4, which being divided by 1, will remain urichanged. 

EXAMPLES. 

3. Divide 48x15 by 16x3. 

3. Divide 72x8 by 13x9. 

Recite the rule. TTpon what does the rule 
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GREATEST COMMON MEASURE. 



4. Divi 

5. Div: 

6. Divi 

7. Divi 

8. Divi 

9. Div 

10. Divi 

11. Divi 
13. Div 
13. Divi 



ide 144x9by 24x18. 
ide 342x8 by 42x6x4. 
" """Xl2 by 18x6x4. 
X 16 by 8x6x12. 
ide 724x4by 8x4x6. 
ide 365x5 by 5x5X5. 
- 426x6 by 4x3x8. 
ide 828x9 by 18x9x4. 
ide 936x24 by 36x9. 
ide 96x9x8 by 8x12. 



THE GREATEST COMMON MEASURE. 

67. The greatest common measure of two or more 
iiiimbers has been shown to be (Art. 50} the greatest 
number that will divide them without a remainder. 

68. To find the greatest common measure of two 
or more numbers, — 

When the numbers are small, the greatest common 
measure may readily be determined by inspection, or 
by dividing the numbers by the largest number that 
ivill divide them without a remainder. Thus the 
greatest common measure of 12 and 16 is evidently 4. 

Oua. When, there an more tlisn two iivimbera, first find the greatest 



What is -the greatest common measure 
the following numbers ? 



12 and 18. 
21 and 28. 
39 and 62. 
42 and 77. 
2] and 126. 



14 and 35. 
24 and 30. 
28 and 63. 
56 and 84. 
26 and 117. 



15 and 

16 and 28. 
32 and 
28 and 126. 
42 -and 112. 



r factor of 

IS and 2r. 
27 and 
35 and 63. 
56 and 84. 
32 and 144. 



69. When the numbers are large, — 
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4S GREAXESX COMMON MEASURE. 

Rule. Divide in succession the greater number by 
the less, and that divisor by the last remainder, till 
nothing remains. The last divisor will be the great- 
est common tneasure. 

TO. This rule depends upon the principle illustrat- 
ed ill (Art. 52,) viz., that any number that measures 
any other number will also measure their sum, their 
difference, and any multiple of those numbers. 

1, What is the greatest common toeasure of 720 
and 612 ? 

612 ) 730 ( 1 

612 

108 )612{ 5 
540 



73 ) 108 ( 1 



36 ) 72 ( 2 



The greatest number being divided by the less, and 
the last remainder by the last divisor, gives 36 as the 
greatest common measure. Since 36 measures 72, it 
will also measure 108, the sum of 36 and 72; it will 
also measure 612, a multiple of 36. 



2. What is the greatest common measure of 252 
and 348? 

3. What is the greatest common measure of 4^3 
and 899? 

4. What is the greatest common me^ure of 20S 
and 648? 

Recite the I'ule, -when tte numbers are lorge. 
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LEAST COMMON MULTIPLE, 
common 



of i 



common measure of 5184 
common measure of 3S42 
common measure of 973 
common measure of 656, 
common measure of 896, 
common measure of 373, 



5. What is the greai 
and 960? 

6. What is the greai 
and 6912? 

7. What is the greai 
and 7564? 

8. What is tiie greai 
and 1468? 

9. What is the greai 
864, and 976? 

10. What is the great 
764, and 938 ? 

11. What is the great 
964, and 704? 



THE LEAST COMMON MULTIPLE. 

71. The least number divisible by two or more 
nomhers is the least common multiple of those num- 
bers, (Art. 47.) 

72. To find the least common multiple of two or 
more numbers, — 

Role. First cancel every number that will measure 
any other siven number. Then cancel the largest 
factor cow-mon to the two largest nwmbers, and all the 
factors of the other numbers that are contained in the 
uncancelled factors. The continued product of the 
remaining Jigwes will be the least common multiple. 

Obs. 1. The numhera sliould be written in order in a. horizontal 
line, beginning with the least on the left, and ending nit^ the largest 
on the rigtt. 

Obs. 2. The largeat commDii meHsure and the least eomnioij mul- 
tiple should not be confonnded. The largest common measure is the 
largest iinmber that will divide two or more numbers. The least 
common multiple is the least number that is divisible by two or more 



73. It is evident that the least common mnltiple of 
wo numbers is the product of the numbers after striking 
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50 LEAST COMMON MULTIPLE. 

out their greatest common divisor, or the largest factor 
common to them, as it is necessary that a nmnber be 
contained in the product as a factor only once. 

The principle is the same for finding the least com- 
mon mnltipJe for three or more numbers. 

1. What is the least common multiple of 6, 8, 13, 
16,20,34? 

$, $, ii, i$, M, 24. 

2x5x24-240. 

First cancel 6, 8, 12, since they measure 34. Then 
cancel 4 in 30, since it is the largest factor common to 
20 aud 24, and write underneath the other factor, 5. 
Cancel 8 in 16, as it is the largest factor contained in 
34. The other factors, 2x5x34::r240, the least 
common multiple. 

2. What is the least common multiple of 14, 18, 21, 
27, 28, 126 ? 

a'rf, m, M, %%■, %% 126. 

3x3x126^^756. 

Cancel 14, 18, 31, since they measure 126. Cancel 
also 14 in 38, the largest factor common to 38 and 
136, and also 9 in 37, the largest factor common to 
the uncancelled factors in 3 and 126. The product of 
3x2x 126r=756, the least common multiple. 



3. What is the least common multiple of 4, 6, 8, 
and 10? 

4. What is the least common multiple of 3, 4, 7, 
and 14? 

5. What is the least common multiple of 5, 7, 10, 
and 31 ? 

6. What is the least common multiple of 6, 9, 18, 
and 34 ? 

Upon what principle does the rule depenii 5 
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I.EAST COMMON MULTIPLE. 



5! 



7. What is the least common multiple of 8, 12, V6, 
and 20? 

8. What is the least common multiple of 10, 12, 
1(5, 18, and 20? 

9. What is the least common multiple of 2, 3, 4. 
5, 6, 7, 8, 9 ? 

10. What is the 1 
72, and 108? 

11. What is the least 
28, and 35? 

12. What is the least common multiple of 15, 30, 
35, 45, and 60? 

13. What is the least 
69, and 92 ? 

14. What is the least 
68, and 85? 

16. What is the 1 
111, and 148? 

16. What is the 1 
123, and 164? 

17. What is the 1 
75, and 100 ? 

18. What is the 1 
90, and 140 ? 

19. What is the least 
95, and 125 ? 

20. What is the least common multiple of 136, 144, 
and 284? 

31. What is the least common multiple of 273, 384, 
and 756? 

22. What is the least common multiple of 330, 450, 
and 640 ? 

23. What is the least common multiple of 426, 560, 
and 846 ? 

24. What is the least common multiple of 576, 646, 
and 736 ? 



common multiple of 18, 36, 
common multiple of 14, 21, 



multiple of 33, 46, 
common multiple of 34, 51, 
common multiple of 37, 74, 
common multiple of 41, 82, 
common multiple of 25, 60, 
common multiple of 30, 70, 
common multiple of 65, 75, 
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52 FRACTIONS. 

FRACTIOWS. 

SECTIOJf VII. 

74. A FRACTION is one or more equal parts of a unit. 

75. Fractions are of two Itinds, common ajid deci- 
mal. 

A cominon fraction is composed of two terras, one 
written above the other, with a line between them. 
Thus, |, |. The term below the line is called the 
denominator, and shows the number of equal parts 
into which the unit is divided. The term above the 
line is called the numerator, and shows how many 
parts are expressed by the fraction. 

Obs. The teno nuKiemior is from a Latin word, signifying to aum- 
her ! the denominalor from a Latin, word, signifying to name. 

76. A fraction may also be considered as the quo- 
tient resulting from division, the numerator being 
the dividend, and the denominalor the divisor. Thus 
I is the quotient resulting from 4 being divided by 7, 
and may be read one seventh of foitr, or four sevenths 
of one. In the same manner, 

|- is read one thirdof two, or t^o thirds of one, 
-| is read one eighth of five, or five eighths of one. 
I is read one seventh of nine, or nine sevenths of 
one. 

77. A proper fraction is one whose numerator is 
less than its denominator^ as |, J, |. 

78. An improper fraction is one whose numerator 
is equal io or greater than its denominator, as ^, |-, |. 

Obs. Proper and improper fraetioiia .are also called simpln /ractiaiis. 

"What ate Saotiona > How many IdndB of fi-aotioos f Of what is 
a fraction composed? How are fraotionfl written? What aia the 
terms of a fraction called? What doea the tei'm below the line 
show ? What does the term above the line show J How may a frac- 
tion bo considered? How are fractiona read? What is a proper 
fi-aciion ? An improper fraction : A simple fraction ? 
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FRACTIONS. 53 

79. A mixed number consists of a whole number 
and a fraction, as 5^, 30|, 16^. 

80. A com/pound fraction is a fraction of a fraction, 
or any number of fractions connected by the word of. 
Tims I of 4 of I- 

SI. A i^Ginplex fraction is one which has a fraction 
or mixed number, for its numerator or denominator, 
or both. 



82. A fraction is multiplied by any number by 
muhijilying its numerator or dividing its denonvinator 
lit] that number. 

83. A fraction is divided by any number by divid- 
ing its numerator or multiplying its denominator by 
that number. 

84. The vahie of a fraction is not changed by 
multiplying or dividing both of its tcrm,s by the same 
number. Thus | is equal in value to |, -j'^, ^^, &c. ; 
■j*j is also equal to \. 

85. To reduce a fraction to its lowest terms. — 

Rule. Divide both terms by any numbers in suc- 
cession t/mt will divide them both without a 
Or divide both terms by their 



1. Reduce ^ to its lowest terms. 

3)A=A 3)4=i ii)A=i 

Dividing both terms by 3 twice gives y, whose 
terms are the lowest. The same result is obtained by 
dividing botli terms by 9, their greatest common 
measure. 

What is a roixed immber ? A oompnuiid fcaotion f A "oinplei 
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FRACTIONS. 



>t changed by reducing il 



EXAMPLES. 

2. Reduce |^ to its lowest terms. 

3. Reduce |^. 

4. Reduce ||. 

5. Reduce ||^. 

6. Reduce |^. 

7. Reduce ^^^. 

8. Reduce -^. 

9. Reduce i^|. 
10. Reduce \^^. 



11, Reduce -J^. 
13. Reduce f||. 

13. Reduce ^^, 

14. Reduce i^^'/j- 

15. Reduce Jfff- 

16. Reduce fffl- 

17. Reduce ^Itt- 

18. Reduce iPA- 



86. To reduce an improper fraction to an equivalent 
whole or mixed number, — 

Rt7le. Divide the numerator by the denominator, 
and write the remainder, if there be any, over the de- 
nominator. 

This rule depends upon the fact stated in Art. 76, 
that the denominator of a fraction is the divisor, and 
the numerator the dividend, 

19. Reduce ^- to a whole or mixed number. 
5)29 



Dividing the numerator, 29, by 5, its denominator 
gives 5^, a mixed number. 



aclucing an improper frsu 
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Reduce the following examples to whole or mixed 
■lumbers : — 



30. Reduce 

21. Reduce -^-^-. 

23. Reduce 

23. Reduce -^^-. 

24. Reduce -Y- 
35. Reduce -y- 



36. Reduce -^-^-. 

37. Reduce -^K 
28. Reduce -ii-. 
39. Reduce -y^— 

30. Reduce -V^'-. 

31. Reduce -VsV-* 

87. To reduce a mixed number to an equivalent 
improper fraction, — 

Rule. MtiUiply the whale ntimber by the denom- 
inator of the fraction, and to the product add the mm- 
Tnerator, and write the swn over the d 



33. Reduce 7| to its equivalent improper fraction. 

Multiplying the 7 by 3, and adding the 3, gives 33 
for a numerator, which written over the denominator, 
3, gives -%^- for the improper fraction. 

This rule is the converse of the preceding one. 

Ohs. 1 . Covwerse means performed in an opposite order. 

0B9. 2. A whale number may be changed to aa improper fraction 
by "writmg 1 nndcr it for a denominator. 

Obs. 3. A wtole number may be changed to an improper fraction 
of a given denominator by multiplying the whole number by the 
proposed denominator for a numerator. 



Reduce the following t 
improper fractions. 

33. Reduce 8^. 

34. Reduce 9^. 

35. Reduce lOf 

36. Reduce 13f 



mples to their equivalent 

37. Reduce 16i. 

38. Reduce ZQ\. 

39. Reduce 272i. 

40. Reduce 691. 
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41. Reduce 7Zi^^-^. I 43. Reduce gOlOl^^^-. 

42. Reduce 6730 i-^lg, | 44, Reduce 701^-1^. 

45. Reduce 5, 6, 7, S, 9, 11, to improper fractions. 

46. Reduce 36 to thirds, 42 to fourths, 54 to sixths. 

47. Reduce 64 to sevenths, 95 to sixteenths, 112 to 
twelfths. 

88. To reduce compound fractions to simple frac 

Rule. Multiply the numerators together for a nu- 
merator, and the denominators for a denominator. 

Obs. 1. AH fHctora oommon to the numerator and denomina- 
tor should be cancelled before multiplying. 

Obs. 2. If a part of a compound fracUon be a mised at whole 
number, it must tiist be reduced to aa improper fraction. 

48. Reduce ^ of | to a simple fraction. 

1 of ^ is evidently -j-g ; | is 3 times ^^, which is 
^|, the simple fraction. 

49. Reduce | of | of |- to a simple fraction. 

1 - A _ _£„ 
3 4 "" 13 
3 
Cancellipg the factors 2 and 3 in the numerators, 
and also 2 and 3 in the denominators, gives 5 for a 
numerator, and the product of 3 and 4 for a denom- 
inator, which is -f^, the simple fraction. 



GO. Reduce | of | of |- to a simple fraction. 

51. Reduce ^ of | of ^4 to a simple fraction. 

52. Reduce ^ of | of | of f of |- to a simple frac- 
tion. 

53. Reduce f of i| of ^^ of || to a simple fraction. 
What ia tho rule for reducing compound fractions to simple frac- 
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54. Reduce -^ of || of -^-^ of || to a simple fraction, 

55. Reduce | of |^ of ^^ of || to a simple fraction. 

56. Reduce 4^ of 3 of ^ of 8 to a simple fraction. 

57. What is I of I- of IQi ? 
68. What is ^ of J-i of 91^ ? 

59. What is f of i\ of 16^ ? 

60. What is -jS^ of 4^ of 19^ ? 

61. What is ^ of fj of 112? 
63. What is f of |l of 30 ? 

63. What is -j^ of |^ of 100 ? 

64. What is | of if of 260 ? 

89. To change fractions which have different de- 
nominators to other equivalent fractions which shall 
have a common denominator, — 

Rule. Multiply both terms of each fraction by the 
product of the denominators of the other fractions. 
Or find the least common multiple of the denom- 
inators for a conmion denominator, (Art. 71.) Then 
multiply each numerator by that number which denotes 
the number of times its denominator is contained in 
the common multiple. 

65. Reduce A, |, and | to a common denominator. 



2X4X5 ^''^ 4 X 5 X 2 ^''■5X4X3 *"' 

It is obvioiis that the value of the fractions has not 
been changed, since the numerators and denominators 
of each have been multiplied by the same number, 
(Art. 84.) 



Ileoite the rule for changing iractions U 
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EXAMPLES. 

66. Reduce |, J, | and | to a common denominator. 

67. Reduce ^, ^, |, and -i^ to a common denom- 
inator. 

68. Reduce ^i, ^|, ^|, and ^^ to a common denom- 
inator. 

69. Reduce |, ^^, i^, and f J to a comnion denom- 
inator. 

70. Reduce -^, |, ^, and ^ to a common denom- 
inator. 

71. Reduce y of I, | of 8, and ^ of 16^ to a com- 
miin denominator. 

72. Reduce f of t-\, ^'3 of |, and 9 to a common 
denominator. 

73. Reduce |, ^, ^^, and -^^ to a common denom- 
inator, 

74. Reduce ^ of 2^, -^'^i and -^-^ to a common de- 
nominator. 

75. Reduce J|, ^'^i ^ri'3 19^ to a common denom- 
inator. 

76. Reduce i, -j"^, J, and ^'5 to a common denom- 
inator. 

77. Reduce ^ of 9 and | of 24 to a common de- 
nominator, 

78. Reduce |, gijj -^o' ^"^ ia *-** ^ common denom- 
inator. 

79. Reduce {\, -fi, {^, and | to a common detiom- 
inator. 

80. Reduce ^j, -^j, -J|, and 19 to a common denom- 
inator, 

81. Reduce | of 7\ and ^ of 9J to a common de- 
nominator. 
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FEACXIONS. 51 

90. To reduce one fraction to another of the same 
value, having a given numerator, — 

Rule. Multiply both terms of the fraction by the 
proposed numerator, and divide both terms by the nu- 
merator of the given fraction. 

82. Reduce ^ to a fraction with 11 for its namerator. 

7 X 11 _ 77 77 -H 7 _ U^ 

9 X 11 ^ 99' 99 -^ 7 ~ 14J- 

Since both terms are multiplied and divided by the 

Kame numbers, the value of the fraction is not changed. 



83. Reduce -^^ to a fraction with 15 for a numerator, 

84. Reduce W to a fraction with 31 for a numemtor. 

85. Reduce ^^ to a fraction with 3 1 for a numerator. 

86. Reduce \^ to a fraction with 31 for a numerator. 
871 Reduce |^ to a fraction with 41 for a numerator. 

91. To reduce one fraction to another of the same 
value, having a given denominator, — 

Rule. Multiply both terms of the fraction by the 
proposed denominator, and divide both terms by the 
denominator of the given fraction. 

88. Reduce t^t to a fraction with 13 for a denom- 
inator. 

7 X 13 __ 91_ 914- 11 _ 8^ 
11 X 13 ~ 143 143 4- 11 " 13 

Since both terms are multiplied and divided by the 
same numbers, the value of the fraction is not changed. 
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60 ADDITION OF FRACTIONS. 

EXAMPLES. 

89. Reduce tt to a fiaction with 19 for a denom- 
inator. 

90. Reduce if to a fraction with 21 for a denom- 
inator. 

91. Reduce f^ to a fraction with 19 for a denom- 
inator. 

92. Reduce f ^ to a fraction with 45 for a denom- 
inator. 

93. Reduce -^ to a fraction with XT' for a denom- 
inator. 

94. Reduce ^i to a fraction with 23 for a denom- 
JQator. 

9.5, Reduce |f to a fraction with 96 for a denom- 
inator. 

ADDITION OF FRACTIONS. 

92. Rule. Reduce the fractiojis, when necessary, to 
their least common denominators ; add their mmiera- 
tors, and write their sum over the common denonb- 

0b9. 1. All wtole and mixed numbers must first be changed to 
improper tactions, and compound fractLona to simple fractions. 

Obs. 3. In mised and wtole jiuiobers, the -whole numhers and 
iractions may lie added separately, Biid. their sums united. 

96. What is the sum of i, I, and ^? 
1X4X5 



3X4X5 ^"'4X3X5 *""' 5x4x3 

The fractions, reduced to a common denominator, 
are |3, ig, f^ ; which heing added together are f ^. 

93. It is evident that parts of a number of the 
same liind can be added in the same manner as whole 
numbers of the same kind. Thus, one sixtieth add- 
ed to one sixtieth is two sixtieths, and so of any num- 
ber of sixtieths. 



Kecite the rule for the addition of fraotio: 



iiMP^h, Google 



MULTirLICATION OF FRACTIONS, 



97. What 

98. What 

99. What 

100. What 

101. What 
103. What 

103. What 

104. What 

105. What 

106. What 

107. What 

108. What 

109. What 

110. What 

111. What 

112. What 

113. What 

114. What 

115. What 

116. What 



EXAMPLES. 

the sura of |^, J, and } ? 

the sum of f , f, and i ? 

the sum of ^, J, and 5 ? 

the sum of %, |, and ^ ? 

the Slim of f , |, aud t^ ? 
: the sum of f , f^, and if ? 
. the sum of -f^, ^y, and jf ? 
. the sum of J of f and A of f ? 
■ the sum of ^ of 4i and -f J of ^ ? 

the sum of ? of 4 and t'^ of 9 ? 
. the sum of Zi, 9i, 7i, and 8 ? 
; the sum of h of 6i, and | of 11^ ? 
; the sam of ^ of t^j and f of 25J? 
[ the sum of H, -i-f-, tIi and %i ? 
I the sum of i, i, f, |, and |? 
I the sum of 21^, 14|, and |- of 40 ? 
I the sum of J, -^j \i, and i% ? 
I the sum of ^, ^^, ^g, and 5? 
1 the sum of f of lOJ and | of 30^ ? 
! the sum of f of 9i and t of 64i ? 



MULTIPtlCATION OP FRACTIONS. 
, Rule. Multiply the numerators ti^ether for 



a numerator f and the denominators for a denominator. 
Obs. 



Wliole and mixed nnmbers must first be ctsnged tt 
a' fractions. 

Cancel all feotora common to 



The principle of this rule is the 
reduction of compound fractions. 



3 as that for the 



"Wliat is the rule for tho multiplication of fractions ? 
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b2 SUBTRACTION OF rRAClIONS. 

117. Multiply f by f-. 

First multiply f by 4, which is f X 4 ; but since the 
multiplier is noE 4, but i of 4, the product is 9 times 
too large. This product must therefore be divided 
by 9. ^Xi=%i- 

118. Multiply A by f 

3 

U 2 7 
7 
Cancel the two factors common to the numerator 
and divisor; the product of the remaining figures is ?. 



U9. Multiply 

120. Multiply 

121. Multiply 

122. Multiply 

123. Multiply 

124. Multiply 

125. Multiply 

126. Multiply 

127. Multiply 

128. Multiply 

129. Multiply 

130. Muhiply 



^byi 

t by i. 

ii by n- 

H by 5i. 
m by 16^ 
30i by 301. 
25 by 2J. 
24 by 61. 
7i by 49. 
62i by 75. 
764 by tV 
849 by tV 



Multiply J by T*i- 
Multiply t\ by -f^- 
Multiply ii by If 
Multiply Zi by 20. 
Muhiply 36 by 7h 
Multiply 42 by 9|. 
Multiply 75 by f 
Multiply 64 by 8|. 
Multiply jV by 40. 
Multiply g-V by 675. 
Multiply 975 by f 
Multiply 964 by IJ. 



STJBTBACTION OF FRACTIONS. 
95. S.ULE. Reduce the fractions as in addition, 
subtract the less numeraior from the greater, and 
write the difference over the coinnion denonundtor. 

t first be reduced to 

What ia the rule for the Bubtcattiou of fractions i 
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u 



= 2V- 



DIVISION OF FRACTIONS. 

Oeb. 2. In whole anil miied numbers, the whole numbers n 
Ij8 subU-acted sepai'ately, and then their difforence united to 

143. From ^ take |. 

4X5^^^"" .5X4" 

Change f and f to a common denominator, which 
is M and ^. 8 from 15 leaves 7, which, written over 
the common denominator, 2U, gives ^V for the answer. 

It is obvious that parts of numbers of the same 
kind can be subtracted in the same manner as whole 
numbers, 

BXAMPLKS. 

144. From 

145. Prom 

146. From 

147. Prom 

148. From 

149. From 

150. From 

151. Prom 

160. From 

161. From 

162. Prom 

163. From 

164. From 

165. Prom 



1 take |. 
|- take i- 
i take f . 
■f take i. 
A take T^j. 
7^ take f . 

2 J -take If. 
16J take 5f 

I of 96 take | 
of 87J take 



152. Prom 27^ lake 9f. 

153. Prom 19f take 7|. 

154. Prom 33^ take 29f 

155. Prom 9 take 3^-. 

156. From 16f take 11. 

157. From 226i take 37A. 

158. From 297 take 9if , 

159. Prom 201 take 9M. 



of 36. 

J of 33. 

the sum of f, i, and j§ take f of 3|. 
the sum of 37^ and 65f take U of 83f. 
the sum of 336^- and 21:^ take if of 67i, 
the sum of 973| and 26f take 376f and 26i., 



DIVISION OF FRACTIONS. 
96. Rule, Invert the divisor, and proceed as in 
multiplication. 

Obs. 1. The divieor is inverted by writing the denominator for a 
numetator and the numerator for a denominator. 

"What i^ the role for the division of fractions J 
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64 FEACTIONS. 

Obs. 2. Whole and mixed numhera must first lie chained to iin- 
propet fraotions, mid compound fiactions to simple Saotions. Cancel 
ivhen possible. 

166. Divide f by ^. 

Dividing f by 4 gives fx^; but since the divisor, 
4, is divided by 9, and dividiag the divisor is the same 
as multiplying the quotient, (Art. 40,) the quotient 
f Xt must be multiplied by 9, which gives ^x|-^=M- 

The principle of this rale has already been explained 
in Art. 83, 



EXAMPLES. 



167. Divide ^ by f. 

168. Divide f by ^. 

169. Divide -fr by i|. 
170., Divide U by ^g. 

171. Divide iihj ^j. 

172. Divide 24 by h 

173. Divide i by 36. 

174. Divide s'^ by 780. 

175. Divide 640 by ^^t- 

176. Divide 780 by tJt. 

177. Divide 9J by 846^. 



78. Divide 

79. Divide 
I. Divide 

81. Divide 
Divide 
83. Divide 
.84. Divide 
85. Divide 
.86. Divide 
.87. Divide 
Divide 



30i by 5h 
272i by Wi. 
243 by 69^. 
345 by 5^. 
176by272i. 
464 by 30i. 
45 by 2^ 

764 by 31^. 
841 by H. 

765 by 3^.- 
r^rVr by 849. 



Oes. 1. The reciprocal of any number is I divided by that num- 
ber. Thus the cociprooRl of 4 is 1. 

Obs. a. Dividing by any number is the samo as multiplying by its 
reciprocal. Thus dividing 9 by 4 is a. Multiplying 9 by A is the 



97. A complex fraction is only one form of the di- 
vision of one fraction by another fraction, (Art. 81.) 

98. To reduce complex fractions to simple ones, — 

Rule. Prepare the fractions, and proceed as in 
the division of fractions. 

"What ii the rule for redneing complex tactions > 
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FEACTIONS. 66 

This rule depends upon the fact that the numerator 
of every fraction is a dividend and the denominator 
!i divisor, (Art. 76.) 

189. Reduce ^ to a simple fraction. 

Dividing i- by ^ gives ^ for the simple fraction. 
Reduce the following complex fractions to simple 



BXAMPXES, 



19i). Reduce ^. 



1.93. Reduce - 
194. Reduce - 



197. Reduce ^. 

4 

198. Reduce i^. 

199. Reduce ^. 

200. Reduce ||. 

201. Reduce ^. 

202. Reduce -|~' 



203. Reduce 



99. Complex fractions, 
plfi ones, may he added 
divided in the same mant! 



after being reduced to sim- 
multiplied, subtracted, and, 
ix as simple fractions. 



iiMP^h, Google 



e 


PRACXrCAL 


QUESTIONS, 




PKACO.. 


QUESXIONH. 


204. 


AM^ + l 
19 i 


19 ^ 

208. Subtract — from — 
4 7^ 


203. 


6J 11 


9§ -y^ 

309. Divide— by-. 


206. 


5} 30i 


U 19 
210. Multiply — by — . 


20/-. 


9 74 


27+ 21 
211. Multiply^ by ^- 



212. Divide ^ of -i by ^ of lOJ. 

TJ TT t? 

8 A 2U 

213. Multiply f of -^ by J of -^ 



4J- 9f 74 

214. Multiply — of by — of ■ 

^^ 7-1 IItV 21 



216. Divide — ^ of 7 by of 13^. 

m-e^ 131 

217. What is the sum of A, t\, A, aod ^? 

218. What is the sum of ? of 7i and | of 1^4? 

219. What is the product of I of ^^^ multiplied' by 
if of 39? 

220. What is the product of ij of 9 midtiplied by 
n of 63 J? 

221. What is the diiference between g. of S and J 
of 5? 
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PEACTICAL QUESTIONS. C7 

232. If a bushel of oats cost f of a dollar, what is 
of a bushel worth ? 

223. If t\ of a yard of cloth is wor!h f^r of a dol- 
lar, what is one yard worth ? 

234. A owns ^ of a ship, B ^, C y, and D the re- 
mainder. What part of the ship belongs to D? 

225. What will 7? yards of cioth cost at 5f dollars; 
per yard ? 

226. What will 137 barrels of flour cost at Of dol- 
lars per barrel ? 

227. What will 654^ feet of land cost at 9f cents 
per font ? 

228. What will U of an acre of land cost at 17G 
dollars per acre ? 

229. What will 137t't tons of bay cost at 13|- dol- 
lars per ton ? 

230. How many yards of cloth are there in three 
pieces, the first piece containing 19J, the second 27f , 
and the third 41| yards. 

231. A boy gave i of an orange to one companion, 
and i of the remainder to another. How much did 
he keep for himself? 

232. Add together the sum, difference, and product 
of -f^ and A. 

233. If 25 dollars be paid for 2f tons of hay, what 
is the price of a ton ? 

234: A merchant sold | of i of a ship to one per- 
son, and ^ of i^ to another. What part of the whole 
ship had he left? 

235. How much greater is the sum of StV ^^nd 6yV 
than their diffei-onee ? 
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68 PllACTICAL QUESTIONS. 

236. A gentleman bequeathed | of his estate, which 
ft-as wortli 36000 dollars, to his son, f of what re- 
mained to his daughter, and the rest to his widow. 
What sum of money did eacii leceire ? 

237. If tho cii«umference of 8 wheel o£ a locomo- 
tive be 7i feet, how many revolutions would it make 
between Boston and Providence, a distance of 41^ 
miles, there being 5280 feet in a mile f 

338, A lady's fortune was 8000 dollars, which was 
J of ^ of her brother's. How much was her brother's 
portion? 

239. What number is that to which if you add ^ of 
§ of ^ the sum will be 1 f 

240. A grocer sold 23| pounds of tea for ITSi-^^ 
■cents. How mnch was that a pound ? 

241. If one acre of land will produce 37f bushels 
of corn, how much jvill 19j acres produce ? 

242. A merchant soid 37^ yards of doth for 296^ 
dollars. How much was that a yard? 

243. If a barrel contain 2i bushels of apples, how 
many barrels would contain 96f bushels ? 

244. How many pounds of sugar, at 6^ cents per 
pound, can be bought for 960^ cents ? 

245. How many coats, containing 1^ yards, can be 
made from i6f yards ? How much cloth will be left ? 

246. A man paid 364| dollars for Mocha coffee, at 
^a of a doliai: a pound. How muchcolfee did he buy? 

247. A gentleman who owns f of a copper, mine 
sells i of his share for 1640 dollars. What was the 
mine worth? 

248. If the greater of two fractions be -ff , and their 
diiference /g, what is the smaller fraction ? 
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PRACTICAL QUESTIONS. 69 

249. If the smaller of two fractions be H, and their 
difference t^, what is the larger fraction ? 

250. If the sum of two fractions be ||, and their 
difference aVj what are the two fractions? (See Art. 43.) 

251. What number is that, from which if you lake 
f of itself, the remainder will be 15 ! 

252. What number is that, to which if you add i 
of I of itself, the sum will be 21 ? 

253. What number is that which, being divided by 
^, and multiplied by ^, will give 20 for a product ? 

254. A merchant bought ^ of a ship, and afterwards 
sold f of his share. What part did he keep for himself? 

255. How many barrels of flour can be purchased 
for 735^ dollars, at Ai dollars per barrel ? 

256. If there are 5^ yards in a rod, how many rods 
are there in 1765f yards? 

257. If there are IfiJ feet in a rod, how many rods 
are there in 1836f feet ? 

258. In an academy there are 240 pupils ; f of them 
are studying arithmetic ; f of the remainder are study- 
ing grammar, and the rest are studying geogra- 
phy. What is the number in each study? 

259. A gentleman left to his elder son | of his 
property, to the younger f of the remainder, and the 
rest to his wife. The elder son had 2400 dollars 
more than the younger. How much did the wife re- 
ceive, and how muchwas left to the family? 

260. Three persons enter into trade — A, B, and C. 
A advances | as much as B, C advances ^ as much as 
B, which is 1200 dollars. The loss sustained by them 
was /i7 of the sum advanced. How much will each 
have left ? 
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DECIMAL raACTlONS. 



DECIMAL TRACTIONS. 



100. A decimal fraction is one or more parts of a 
unit, divided into tenths, hundredths, thousandths, 

Ons. Decimal ia &om the Latin word decern, signifymg ten. 

101. Instead of writing the denominator, a point 
is placed at the left of the numerator, called the deci- 
mal point, which separates the decimal from the whole 
number. 

102. The denominator of a decimal fraction, when 
written, is 1, with aa many ciphers annexed as there 
are figures in the numerator. 

103. The first place at the right of the decimal 
point is the place of tenths, the second the place of 
hundredths, the third the place of thousandths, the 
fourth the place of ten thousandths, &c. 

104. The same figure, in decimals, represents a 
value ten times greater in the first place than in the 
second, and ten times greater in the second place than 
in the third, &c., and by each removal of any figure to 
the next place on the right, its representative value is 
diminished ten times. 

105. Ciphers are used to keep significant figures 
in their proper places, and are written where no value 
is to be expressed. 

106. As the law of the increase in the representa- 
tive value of figures from right to left is the same in 
decimals as in whole numbers, they may be written 
together by placing the decimal point between them. 

What are decimal fraoliona ? How are decimala writtHn '■ What 
ia the dencraiinator of a decimal? What is the first place of decimals 
called! the eecond? the third? the fourth! &c. For what are ciphers 
used, and where ace they written i What is the law of increase in 
decimaU? 



iiMP^h, Google 



DECIMAL FRACTIONS. ( 1 

107. Decimals may be added, muUiplied, subtract- 
ed, and divided in the same manner as whole numbers. 

Ob9- a whola number and decimal written, together is called a 
mixsd number. 

108. Annexing ciphers to decimals does not change 
their value, as the significant figures retain the same 
places as before Thus, -S, .50, .500, are decimals of 
the same value, for i^— ^a^^-^tPift- 

1 09. Prefixing ciphers to decimals diminishes their 
value ten times for every cipher prefixed, for each 
cipher removes the significant figures one place to the 
right. Thns, .4, .04, ,004, are respectively etiual to 
i^ji TSff) Twins- 

Ob3. Ciphers ace mmeivri when they are placed on th.e right of tlie 
decimal; they are prefii:ed when placed on the left of the decimal, 
aud oa thD right of the decimal point. 

110. A decimal may be multiplied by 10, 100, 
1000, ifcc, by removing the decimal point as many 
places towards the right as there are ciphers in the 
multiplier. If there be not as many places, make the 
number eq^ual by annexing ciphers. Thus .344 mul- 
tiplied by 10, 100, 1000, &c., is 2.44, 24.4, 244, 
2440, &c. 

111. A decimal maybe divided by 10, 100, 1000, 
&c., by removing the decimal point as many places 
towards the left as there are ciphers in the divisor. If 
there be not as many, make the number equal by pre- 
fixing ciphers. Thus .244 divided by 10, 100, 1000, 
&,c., is .0244, .00244, .000244. 

"What is annexing ciphers S What is prefixing ciphers ! What is 
their effect ? How may decimals be multipied by 10, &e. ? How 
msj' they be divided by ID, &c i 
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DECIMAL FRACTIONS. 



The Dames of the different orders of decimals, and 
their relation to whole numbers, may be learned from 
the following table : — 



765439. 91334567 



The whole nlimbers and decimals in the above 
table are expressed in words thus : Eight million, 
seven hundred and sixty-five thousand, four hundred 
and thirty-two, and ninety-one million, two hundred 
and thirty-four thousand, five hundred and sixiy-seven 
hundred million ths. 

112. To read decimals, begin at the first figure on 
the left of the decimal point, and read the figures as if 
they were whole numbers, and to the last add the 
name of its order. Thus : — 

.5 is read 5 tenths. 

.05 is read 5 hundredths. 

.336 is read 236 thousandths. 

.45678 is read 45678 hundred thousandths. 

.365366 is read 365366 millionths. 

Eepeiit Hio tsibli;. liavi are decimul£ readi 
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REDUCTION OF DECIMALS. 

1. Read the following numbers : — 



4 


.60 


4.0101 


04 


.060 


2,0129 


004 


.0600 


16.3121 


0004 


.6060 


18.3004 


00004 


.0606 


42.0009 


000004 


.00606 


36,10009 


0000004 


.000606 


4S. 100000 



Write the following nurnters in figures ; 

2. Seven hundred, and five tenths. 

3. Seven, and one ten thousandth. 

4. Seven hundred and five, and five miltionths. 

5. Two hundred and two, and two hundred thou- 
sandths. 

6. Twenty-five million, and twenty-five ten mil- 
lion ths. 

7. Three hundred and forty thousand, and three 
tenths. 

8. Sixty-five thousand, and sixty-five ten thou- 
sandths. 

9. Forty-four million, and forty-four ten millionths. 

10. Five hundred thousand, and five hundred thou- 
sandths. 

11. Sixty-four million, and sixty-four millionths. 

REDUCTION OF DECIMALS. 

1 13. To reduce a common fraction to a decimal, — 

Rule, Anneal ciphers to the numerator, and divide 
by (he denominator. 

Obs. The number of decimal places in the quoljent will be equal 
to the number of oipliers annexed. Wlien there aco not as many, 
make the number equal by pjrefiidag ciphers. 

Recite the rule for reducing i 
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7 1 REDUCTION OF DECIMALS. 

13. Reduce g to a decimal. 
8 ) 3.000 

.375 

As tliree ciphers were annexed to the numerator, 
three figures must be pointed off for decimals in the 
quotient. 

Thia rule depends upon the principle stated in Art. 
39, that if a number be multipHed and divided by the 
same number, its value remains unchanged. 

13. Reduce the following fractions to decimals: — 



i 


t 


t 


A 


s 


1 


i 


A 


t 


i 


A 


a 


? 


1 


a 


n 


* 


t 


A 


n 


t 


I 


A 


K 



114. Any common fraction can be expressed ext 
act.y in decimals whose denominator has no other 
factor but 2 and 6. If the denominator contains 
other factors, it cannot be expressed exactly in deci- 
mals. 

115. To reduce a decimal fraction to a common 
fraction, — 

Rule. WHte ike denominator of the decimal under 
ike numerator, and tken reduce it to its lowest terms. 

14. Reduce ,625 to a common fraction. 

The denominator of .625 is 1000. (Art. 102.) ^fij''^ 
What is the rule for reducing a dediaal to a common fraotion i 
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ADDITION OF DECIMALS, 73 

reduced to its lowest terms, (Art. 85,) gives ^ for a 



15. Reduce .125 to a common fraction, 

16. Reduce .725 to a common fraction. 

17. Reduce .925 to a common fraction. 

18. Reduce .1125 to a common fraction. 

19. Reduce .1365 to a common fraction, 

20. Reduce .1475 to a common fraction, 

21. Reduce .0045 to a common fraction. 

22. Reduce .0208 to a common fraction. 

23. Reduce .0046 to a common frac 

ADDITION OF DECIMALS. 

116. Rule. Write the numhers of the same order 
under each other, so that the decimal points shall be 
in the same vertical column. Add as in whole num^ 
hers, and point off in the sum from the right as many 
places for decimals as are equal to the greatest nwwi- 
ber of decimal places in any of the given numbers. 

Peoof. Addition of decimals may be proved in the 
same manner as addition of whole numbers. 

The principle of this rule is the same as that in the 
addition of whole numhers, (Arts. 9, 17.) 

24. Add together 3.014, 3014, 30.14, .003014, and 
.04045. 

3.014 
SOU. 
30.14 
.003014 
.04045 

3047.197464 
Write the numbers of the same order under each 
What is the rule for the addition of dedmala ? 



iiMP^h, Google 



76 ADDITIOS OF DECIMALS. 

Other, units under units, tens under tens, and tenths 
under tenths, hundredths under hundredths, &c,, and 
add as in whole numbers, aq,d point off from the right 
for decimals as many figures as are equal to the great- 
est number of decimal places in any of the given 
numbers. The greatest number of decimals in the 
above example is six ; six figures must therefore be 
pointed off for decimals, 

Obs. I. The decimal point wilt always be exactly under tlio deci- 
mal points in the given numbers. 

Ob3. 2. The learner must be very careful in placing the decimal 



35. Add 4.032, 64.5010, 96.081, 310.018, 1.0012. 

26. Add 63.03036, 73.46030, .090345, 41.23101, 
1.0109. 

27. Add 340.14561, 84.960, .769112, .000012, 
2.0345. 

28. Add 9.03456, 1.23456, 12.34567, 123.4567, 
1234.567. 

29. Add 85.05376, 5.45405, 54.04345, 540.4345, 
7.00034. 

30. 46.13455-f 9.73456-I-. 0009345+875. +34.5— ? 

31. 9671.03+5.05674+8.7561+750.12+87,34^? 

32. 1.45610+6r563.1+2.31267+91.234+,679^? 

33. Add together 1 tenth, 1 hundredth, 1 thou- 
sandth, and 1 ten thousandth, 

34. What is the sum of 5 hundredths, 5 ten thou- 
sandths, and 5 millionths ? 

35. What is the sum of 95 millionths, 1 hundred 
thousandth, and 1 tenth ? 

36. What is the sum of 784 thousandths, 347 mil- 
lionths, 75 ten thousandths, and 99 hundredths ? 

37. What is the sum of 465, 78 hundred thou- 
sandths, 9 millionths, 99 ten thousandths, and 9 tenths ? 

38. What is the sum of 475, 9 ten tbousandlhs, 83 
hundred thousandths, and 9 tenths ? 



iiMP^h, Google 



MULTIPLICATION OF DECIMALS. 



MULTLPLICATION OF DECIMALS. 

117. Rule. Multiply as in whole numbers, and 
point off from the right of the product as many fig- 
ures as there are decimal places in both factors. 

Proof. Multiplication of decimals may be proved 
in the same manner as' multiplication of whole num- 
bers, or by changing them to the form of common 
fractions. 



Multiply .0073 by .0035. 



TT/oWXTjfiftrTT^TiTD'ffVT^lT- 



.00001875 



As there are eight decimal places in both factors, 
and only four in the product, four ciphers must there- 
foi-e be prefixed to the product. 

The reason of this rule will be evident by chang- 
ing' the decimal multiplicand and multiplier to the form 
of a common fraction, and then multiplying. 

118. When the multiplier is a whole number,the 
multiplicand is taken as many times as there are 
units in the multiplier ; but when the multiplier is a 
fraction, only such parts of the multiplicand' are taken 
as are indicated by the multiplier. When the multi- 
plier is less than a unit, the product will be less than 
the multiplicand. 
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STJBTRACriON C 



Multiply the following decimals: — 



39. 45.601x7.456. 

40. 31.735x9.735. 

41. 41.244.x 1-643. 
43. 784.67X9.641. 

43. 46.043 X. 0009. 

44. 966.43 X. 0061. 

45. 56.300 X. 0312. 



46. 67.456x1-243. 

47. 96.314x3.103. 

48. 814.31x36.143. 

49. 204.101x8.9614. 

50. 56.421x96,463. 

51. 43.001 X. 00334. 
53. 84.341 X. 00085. 



53. Multiply 2 hundredths by 9 millionths. 

54. Multiply 44 thousandths by 4 ten thousandths. 
65. Multiply 1 ten millionth by 9 hundred thou- 



56. Multiply 9999 by 9 hundred milhonths. 

57. Multiply 6 hundred millionths by 9 millionths. 

SUBlltACTION OF DECIMAJ.9. 

119. Rule. Write Ike less number under the 
greater, units under units, tenths under tenths, df'c, 
so that the decimal points shall be exactly under each 
other. Subtract as in whole numbers, and point off 
from the right of the remainder as many places for 
decimals as are equal to the greatest number of places 
in either of the given numbers. 

Proof. Subtraction of decimals may he proved in 
the sarne manner as subtraction of tvhole numbers. 

The principle of this rule is the same as that in sub- 
traction of whole numbers. 

58. From 961.345 take 3.456789. 

961.345000 
3,456789 



958.888211 
In this example three ciphers are annexed to the 
What is the rulu for the subtraction of decimals i 
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DIVISION OP DECIMALS, 



minuend, to malfo the number of decimals equal to the 
number in the subtrahend, which does not change the 
vFtlue of the minuend, {Art. 108.) 



59. From 103.013 take 95.0134. 

60. From 96.401 take 65.12034. 

61. From 965.14 take 9.45614. 

62. 641.34 — 56.345. I 65. 86.67 — 9.8675. 

63. 7561.3 — 9.6456. 66. 101.1 — 90.9014. 

64. 961.62 — 64.645. [ 67. 970.2 — 84.3456. 

68. From 1 take 1 millionth. 

69. From 9999 take 9 hundred thousandths. 

70. Prom 5 take 555 ten millionths. 

71. From 222 take 22 hundred thousandths. 

72. From 69 and 9 hundredths take 9 ten thoa- 
sandths. 

73. From 1 million take 1 hundred thousandth. 

DIVISION OP DECIMALS. 

tSO. RuLii. Dimde as in whole mimbers, and 
point off from the right of the quotient as many fig- 
ures for decintals as the decimal places in thedividend 
exceed those in, the divisor ; and if there be not as 
many, make the number equal by prefsing ciphers t9 
the quotient. 

Proof. Division of decimals may be proved in the 
same manner as division of whole numbers, w by 
common fractions. 

Obs. 1. Wten the decimal plncea in the divisor and dividend ace 
equal, the qnotiont will be a viiiok mimher. 

One. 3. When there aie not as many decimal places in the divi- 
dend as in the divisor, ciphers may be annexed, and the division con- 
tinued indefinitely. The ciphers thus annexed must be coiisideted a» 
decimal places. 

IVhat h the mlu for the ijiviaioji of decimal f 
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DITISION OP DECIMALS. 



74. Divide .T)00288072 by 3.6. 

3.6 ) .000388072 ( .00008003 

288 



72 



Since the dividend has nine decimal places, and the 
divisor but one, the quotient must have eight decinaal 
places; four ciphers must therefore be prefixed to the 
quotient. 

Ohs. Wtca there is b ci 
he annexed to the q^uotiei 
tinued farther. 

EX AMPLE S- 



Divide the following decimals : — 



75. 16,440-i-,85. 

76. 184.20-^9.6. 

77. 2345.6-^.54. 

78. 3.6751H--04 

79. .04564-09. 

80. 7645H-90. 

81. 47.58-^8.4. 

82. 674.5-r.e3. 



83. 845.6701-^3.02, 

84. 9.781234-^.246. 

85. 45.6780 1 -V.008. 

86. 56789. 1-f 

87. 456.407-^ 

88. 4702.41-^ 

89. 57.3745-^ 

90. 8.74562-^ 



-.845. 
■24, 1. 
■3.61. 
■.096, 



91. Divide one hundred and twenty-five, and nine 
ten thoTisandths, by six, and fifty-four ten thousandths. 

92. Divide four hundred and eleven, and seven hun- 
dred and six millionths, by fifty-five, and ninety-three 
(en thousandths. 

93. Divide seven million and one hundred and ten 
thousand, and ninety-four millionths, by eight hundred 
and forty-five ten thousandths. 

94. Divide two hundred and twenty-four, and nine 
ten millionths, by three hundred and twenty hundred 
millionths. 
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PRACTICAL QUESTIONS. 81 

PRACTICAL HirESTIONS, 

05. What is the sum of 23.104, 25104, .6456, 45.52, 
67.84, 96045.1, .8456, 75.104? 

96. What is the sum of 4.6789, 567801.1, 5.0014, 
375.27, 640.36,8457.2? 

97. What is the sum of 1 tenth, 1 hundredth, 1 
thousandth, 1 ten thousandth, 1 hundred thousandth, 
and 1 ten millionth ? 

98. Multiply six .tenths by seven hundred ten thou- 
sandths. 

99. Multiply four hundred, and four ten thousandths 
by ninety-seven millionths. 

100. What cost nine tenths of a gallon of molasses, 
at three tenths of a dollar a gallon ? 

101. What coat 76.4 pounds of sugar, at .08 of a 
dollar a pound? 

102. What is the difference between nine ten thou- 
sandths and nine hundred thousandths? 

103. What is the difference between 444 thou- 
sandths and 4 one hundred millionths ? 

104. What is the difference between 9 and .8, and 
6 and .08 ? 

105. In one rod there are 16.5 feet. How many rods 
are there in 478964.54 feet? 

106. Divide two hundred and fifty-six ten thou- 
sandths by four millionths. 

107. If a pound of flour cost .05 of a doJlar, how 
many pounds can be bought for 9650 dollars ? 

108. What would 1 bushel of oats cost, if 69.5 
bushels cost 30.45 dollars ? 

109. How much hay can be purchased for 960.6 
dollars, if 1 ton cost 12.8 dollars ? 

110. How many barrels of flour can be bought for 
750.5 dollars, at 4,25 dollars a barrel ? 

111. How many gallons "of molasses, at 33.5 cents 
per gallon, can be bought for 75^5 dollars ? 
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CONTRACTIONS IN 



CONTRACTIONS IN MULTIPLICATION AND DIVISION. 

121. When the mnhipljer or divisor is an exact 
measure of 10, 100, 1000, &c., it may be changed to 
the form of a common fraction before multiplying or 
dividing, as in the following table : — 



81=-W 


131=-H« 


i6i=ir' 


6=¥ 


' 33J=18» 


25=-it« 


333J='-«f" 


13.'>^^'V''-2 


22. To multiply by 


any of the ntinibers 



preceding table, — 

Rule. Annex as many ciphers to the multiplicand 
as there are ciphers in -the numerator of the fraction, 
and divide by the denominator. 



1. Multiply 4563 by 3^. 

2. Multiply 8844 by 8^. 

3. Multiply 9366 by 16|. 

4. Multiply 6373 by 33^. 
6. Multiply 8193 by 333^-. 



6. Multiply 7348 by 6J. 

7. Multiply 8416 by 12i. 

8. Multiply 9364 by 5. 

9. Multiply 6428 by 25. 
10. Multiply 9416 by 125. 



123. When one part of the multiplier is a multiple 
of the other, the process of multiplication may be 
shortened by the following rule : — 

Rule. Multiply by the unil figure, and then mul- 
tiply this product by that number which denotes the 
number of times that tkis fi-gure is contained in the 
two left hand figures of the multiplier. 

What is the rule for nmltiplying when the multiplier measures 10, 
ino. 1000, Sic. P How may the process bs shortcneii, when one part 
of the multipUer is a multiple of the other ? 
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MULTIPLICATION AND DIVISION. 

11. Multiply 46564 by 243. 
46564 
243 



139693 3 times the multiplicand. 

1117536 240 times the multiplicand. 

11315052 
Multiply first hy the unit figiu-e, 3. Then, as 34, 
the remaining figures in the multiplier, is a multiple of 
3, multiply the first product, 139692, by 8, which is 
1 1-17536. The unit figure of this product being writ- 
ten in the place of tens, makes the whole of this last 
product the same as 340 times the multiplicand. The 
sum of the partial products is 343 times the multipli- 
cand. 



12. Multiply 43S6rr by 328. 

13. Multiply 667894 by 427. 

14. Multiply 678969 by 369. 
16. Multiply 456784 by 728. 
16. Multiply 734567 by 639. 

124. To divide by any of the numbers in the pre- 
ceding table, — 

Rule. Multiply by the denominator of the frac- 
tion, and poitit off from, the right of the quotient for a 
remainder as many fgures as there are ciphers in the 
num-erator. 



17. 


DiriJs 4676 by 3}. 


32 


Divide 8796 by 6i. 


18. 


Divide 5789 by 8i. 


33. 


Divide 9334 by 13}. 


19. 


Divide 6S42 by 16|. 


34. 


Divide 9541 by 5. 


20. 


Divide 7345 by 33J. 


25. 


Divide 9645 by 35. 


31. 


Divide 8456 by 333*. 


36. 


Divide 9846 by 135. 



What is the lula for dmiling ivlien the diviaoi 
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84 FEDERAL MONEY, 

FEDERAL MONEY. 

SECTION VIII. 

125. The curreacy of the United States is styled 
federal money. 

186. The denominations of federal money are 
eagles, dollars, dimes, cents, and mills. 

127. The coias are made of gold, silver, and cop- 
per. 

128. The gold coins are the double eagle, the eagle, 
the half-eagle, the quarter-eagle, and the dollar. 

129. The silver coins are the dollar, the half-dollar, 
the quarter-dollar, the dime, and the half-dime. 

130. The copper coins are the cent and the half- 
cent. 



TABLE OF 

1.0 mills make 1 cent. 

10 cents " 1 dime. 

10 dimes " 1 dollar, ($.) 

10 dollars " 1 eagle. 

It is now almost the universal practice in the United 
Spates to keep accounts in dollars, cents, and mills. 



131. As the dollar is considered the unit or whole 
number, and cents and mills decimals, federal money 
may be added, multiplied, subtracted, and divided, in 
the same manner as decimals. 
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REDUCTION OF FEDEEAL MONEY. 85 

DEDUCTION OE FEDERAL "\I0NE1 

132. Rule. Dollars may be leduted to cents by 
annexing two cipheis 

Dollars may be i educed to milh by annexing three 
ciphers. 

Cents may be reduced to mtlh by annexing one 
dpher. 

Dollars and cents may be reduced to cents by re- 
moving the decimal point to the left of the dollar;, 

Cents may be changed to dollars by pointing off 
the TWO right hand jignres. 

Mills m^y be changed to dollars by pointing off the 
THEEE right hand figures. 

Mills may be changed to cents by pointing off one 
figure on the right. 

133. As pointing off two figures is the same as di- 
viding by 100, and pointing off one figure the same as 
dividing by 10, tbe figures pointed off will be the same 
as the dividend, (Art. 31.) 

EXAMfLUS. 

1. Reduce $75 to cents. I 3. Reduce $110 to mills. 

2. Reduce g96 to cents. | 4 Red e $b o tills. 

5. Change 144 cen o doll s 
ti. Change 1605 cen s o dolla 
r. Change 6456 1 o doll 
8. Change 1790 n Is dolla s 

AUDITION OP FEDERAL MONEY. 

134. Rule. Write the numbers under each other, 
dollars under dollars, cents under cents, Sfc., and add 
as in whole numhers. 

Proof. The same as in addition of whole numbers. 

How are dollars reduced to cents f How to mills ! How arc cents 
reduced to mills f How are cents changed to dollars ! How are mills 
chaiigod to dollars ! What is the rule for addition of federal money i 
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MULTIPLICATION OF FEDERAL MONEY. 



9. What is the sura of #84 aud 15 cts., $97 and 9 
cts., |137, 12 cts., and 9 mills? 

10. Whatis thesumof|19,6cts.,ai]d4mills; $76, 

7 cts., and 8 mills ; |275, 10 cts., and 1 mill ? 

11. What is the sum of ^17S6, 4 cts,, and 9 mills ; 
$196, 7 cts., and 8 mills ; $SSO, 5 cts., and 5 mills ; 
$730, 17 cts., and 7 mills? 

12. What is the sum of $1375, 10 cts., and 1 mill ; 
$13,75 cts., and 3 mdls: $7, 3 cts., and 6 mills;- $14, 

8 cts., and 2 mills? 

MULTIPLICATION OF FEDERAL MONEY. 

135. Rule. MuUiphf as in lohole numbers, and 
point off from the right of the product as in multi- 
plication of decimal fractions. 

Proof. The same as in multiplication of whole 
numbers. 



13. What will 75 yards of cloth cost at $5.50 per 
yard? 

14. What will 156 barrels of apples cost at $3,375 
per barrel? 

15. What will 344 pounds of cheese amount to at 
%l cts. per pound ? 

16. What cost 436 bushels of wheat at $1^ per 
bushel? 

17. What cost 5750 feet of land at 7-| cents per 
foot? 

18. What cost 76 bushels of potatoes at 33J- cents 
per bushel ? 

19. What cost 86 acres of land at $45,375 per acre ? 
What is the rale for the multiplication of federal moiey ? 
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SOBTRACTION OF FEDERAL MONEY. 87 

SUETEACrriON OF FEDERAL MONEY. 

136. Rule. Wrilethe numbers under each other, 
dollar's under dollars, cents under cents, Sf'c, and stib- 
tract as in whole numbers. 

Proof. The same as in subtraction of whole 
numbers. 



20. From $96,125 take $75,374. 

21. From $116,013 take 99.101. 

S2. From $337, 6 cts., take $39, 7 cts., and 4 mills. 
23, From $561, 9 cts., take $396, 14 cts., and 9 
mills. 

34. Prom $856, 10 cts., take |703, 9 cts., and 7 

milis. 

25. From $937, 6 cts,, take $364, 15 cts., and 5 
mills. 

DIVISION OF FEDERAT, MONEY. 

137. EuLE. Divide as in whole numbers, and 
point off from the-right of the 'quotient, as in division 
of decimal fractions. 

Proof. The same as in division of whole num- 
bers. 



36. If 27 pounds of sugar cost $1,635, what will 1 
pound cost T 

27. If 56 barrels of flour cost $275.75, what will 
1 barrel cost ? 

28. If 3242 feet of land cost $2825.75, what will -I 
foot cost ? 

29. At $0.40 per yard, how many yards of calico 
can be bought for $15.56 ? 



iiMP^h, Google 



88 PRACTICAL QUESTIONS. 

30. At ^0.37^ per yard, how many yards of ging- 
ham can be bonght for 125.75? 

31. How many times is $0.06 contained in $240.36? 

32. How many times is $0.05 contained in, ^425.75 ? 

33. How many times is $0,0875 contained in 
#58.645? 

PKACTICAL qUESTIOBS. 

34. What is the sum of twenty-five dollars and 
nine cents ; thirty-seven dollars, seven cents, and five 
mills.; fifty-eight dollars, ten cents, and three mills? 

35. What is the sum of one hundred and ten dol- 
lars, one cent, and nine mills ; four hundred and forty 
dollars, six cents, and eight mills? 

36. What cost 25.5 pounds of sugar at 13^ cts. per 
pound ? 

37. What cost 44^ pounds of tea at 56^ cts. per 
pound ? 

38. What cost 85^ pounds of beef at 7^ cts. per 
pound? 

39. What cost 4567 feet of land at 8^ cts. per foot ? 

40. What is the dilTerence between seven hundred 
and forty dollars, sevten cents, and nine mills, and three 
hundred and thirty dollars, nine cents, and seven mills? 

41. Prom one hundred dollars take niiie cents and 
nine mills. 

42. From one thousand dollars and ten cents take 
ninety dollars, nine cents, and nine mills. 

43. How much must be added to four dollars, four 
cents, and four mills, to make five hundred dollars ? 

44 A man bought a farm for $7560.87, and sold it 
for $8050,60. How much did he gain? 

45. If a man pay $375.50 for 55 barrelg'of flour, 
how much does he give a barrel ? 

46. If a man pay $42.50 for 271 pounds of tea, 
how much does he give a pound? 

47. If $425.50 were paid for 465^ bushels of corn, 
what would one bushel cost ? 
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BILLS 01- PARCELS. 



BILLS OF PARCELS. 



1.38. A bill of parcels is an account given by the 
seller to the buyer of the articles purchased, with the 
price of each. 

48. Boston, August 10, 1850. 
Mr. James Blackingloii 

Bought of William Jones 
15 yards of broadcloth, at $3.75 per yard, 
12i yards of cassiinere, at $2,37^ per yard, 
7^ yards of satin, at $4.12^ per yard, 
5^ yards of linen cambric, at ^0.37J per yard. 

49. Boston, Sept. 1, 1850. 
Mr, George Bright 

Bought of J. D. Williams &. Co. 
4 boxes of sugar, of 240^ pounds each, at 6^- 

cts. per pound, 
(jl bags of cotfee, of 110^ pounds each, at lOJ 

cents per pound, 
15 casks of rice, of 297J pounds each, at 3^ cts, 

per pound, 
24 chests of tea, of 75^ pounds each, at 67^- cts. 

per pound, 
19 barrels of Genesee fiour, at $5} per barrel, 

50. Boston, August 20, 1850. 
Mr. Benjamin Southey 

Bought of Wtn. J. Reynolds & Co.. 

40 Webster's Dictionary, at ^4.75, 

75 Worcester's History, at ^0.62^, 
450 Colbum's Arithmetic, at $0.12^, 

84 Smellie's Philosophy, at $0.67J-, 
230 Bibles, at |0.87^, 
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DENOMIWlTE NUMBERS. 

SECTION IX 

139. Denominate Numbers express things of dif- 
ferent kinds, or denominations, as S pounds, 6 shil- 
lings, 7 pence, &c. 

TABLES OF MONEY, WEIGHTS, AND MEASUHES. 
l^nglish Money. 



4 farthings (qr.) 
13 pence 
20 shillings 
'21 shillings 


~ 1 penny, . . . d. 
^^ 1 shilling, , . s, 

— 1 poinid, . . . £. 

— 1 guinea. 


4. - 


^ 1 


48 z 


= 12 zn 1 £. 


960 - 


^ 340 ^ 20 - 1 


Ob3. Afiirtliing U 
facthinga by & il. 


often expressed by id., 2 fai'things by id,, 3 




Troy Weight. 


24 grains (gr.) 
20 pennyweights 
12 ounces 


— 1 pennyweight, dwt. 

— 1 onnce, . . oz. 

— 1 pound, . . .lb. 


24 


= 1 


480 


^ 20 ^ 1 lb. 


6760 


— 240 — 12 = 1 



Ob3, 1. This we^it is used in weighing gold, silver, and precious 
stones. It is also used in pliilosophio^ experiments. 

Obs. 2. Troy weight may easily be changed into AVoirdupois, and 
Avoirdnpoia into Troy. 

1 lb. Troy = i-*|. lb. Avoirdupois. 

1 OK. Troy = aS-S OB. Avoirdupois. 
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DENOMINATE NUMBERS. 



16 drams (dr.) 
16 ounces 
28 pounds 
4 quartei-s 
'.iO hundred weight 



16 

256 
7168 
28672 



Weight. 

1 ounce, , . . oz. 
1 pound, , . lb . 
1 quarter, . . . qr. 
1 hundred weight, cwt. 
1 ton, .... T. 



^16-1 
— 448 = 28 
= 1792 = 112 



57344U =^ 35840 = 

Obs. By this weight all Cc 
ver, and precious stories. 



imoditiea arc iveiglicd except gold, sil- 



Apothecaries' Weight 



20 grains (gr.) 
3 scruples 
8 drams 



I scruple, sc, or &. 

1 dram, dr., or 3. 

1 ounce, oz.,or 3. 

1 pound, lb. 



480 = 
5760 = 


2i = S = I lb. 
288 = 9G ^13 = 1 


Om. By this we: 


Lgbt apothecaries mix their medidiica. 




Cloth Measure. 


f- inches (in.) 
nails 
quarters 


- 1 nail, . . . . 
= 1 qiiai-terof ayard, 
= 1 yard, . . . 


i'i. 
9 


— 1 nr. 
^4^1 y,l. 
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12 inches (iti.) 

3 feet 

6 feet 

Si yards, or 1 
40 rods 

8 furlongs 

3 miles 



DENOMINATE 


NUMBERS. 




Long Measure. 




— 


1 foot, . . 


. ft. 


— 


1 yard, . . 


.yd 


— 


1 fathom, . 


. fat 


i feet, ^ 


1 rod, . . 


. r. 


= 


1 furlong, . 


. fur 


;= 


1 mile, . . 


. m. 



12 : 
36 : 
198 : 

7930 : 
63360 : 



16J= 5^= I 
660 ~ 320 = 40 -. 
6280 = 1760 = 320 : 



190080 — 15840 — t 



= 960 = 24 = 3 



1 



iring distaiioes, &o. The 



Ons. 1. Lnng measure is used i: 
rod is sometimes oaJled perch, or poi 

Obs. 3. The ciroamference of the earth is measured by degrees o£ 
latitude. 60 geograpMeal miles, or eSi English miles, form 1 degree, 
and 360 degrt^ea form the circumference. 



Measure. 



144squareinches{sc|;,in.)^x; 1 squarefoot, sq. 

9 square feet =^ 

30i(-sq. yds., 273^ sq.ft., ^ 
40 square rods ^=- 

4 roods ^: 

640 acres — 



1 square _ 

1 square rod 

1 rood, . 

1 acre, . . ai,. 

1 square mile, sq. 



yJ. 



144 i:^ 1 sq. yj. 

1296 = 9 = 1 .1... 

39204 = 272i = 30J = 1 «. 

156SI60 = 10890 = 1210 = 40 = 1 

6272640 = 43S60 = 4840 =160 =4 
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DENOMINATE NUMBERS. 93 

Cubic Measure. 
1 72S cubic inches (cub. in.) r^ 1 cubic foot, cub. ft, 

27 cubic feet ^^ I cubic yard, cub. yd. 

16 cubic feet make one foot of wood, and 8 feet of 
wood one cord ; or 138 cubic feet make one cord. 

40 feet of round and 50 feet of hewn timber were 
formerly considered a ton, but timber is now chiefiy 
sold by board measure. 



4 gills (gi.) 

4 quarts 
^1^ gallons 
iJ3 gallons 



iras = 

466S6 = 


I 
27 


cub. yd, 

^ 1 




._.l.u„dto 


-™ 


suring solid bodies. 




Liquid 


Measure. 




= 




1 pint, . . 
1 quart, . . 
1 gallon, 
1 barrel, . . 
1 hogshead, 


. pt. 

. qt. 
■ gal. 

. bar. 
. hhd. 



1008 = 253 = 
2016 — 504 — 



126 

252 



31i : 

63 






igaUon 



Ob9. 2. Only a fow artielea rae b ght and 11 b th 
Hogsheads are used only in estdmating h te ts 
inid other large bodies of water. Th term ai 

used B3 exact measures of quantity, b imp te as 

certain shape or form. 

Obs- 3. A aallon is divided by eo 

ounces, fluid drams, and minima. i 

at a pound. 
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DENOMINATE NUMBERS. 



2 pints (pt.) 
8 quarts 



Dry Measure. 



1 quart, . 
1 peck, . , 
1 bushel, , 
1 chaldron, . 



qt. 

.pk. 

bu. 



9 = 
16 = 
64 ^ 



U53 — 144 



60 miniites 
24 hours 
7 days 

60 =1 

3600 — 

86400 = 

604800 ^ 



60 
1440 
10080 



1 minute, 
1 hour, . 
1 day, . 
1 week, . 



24 

168 



Circular Measure. 



60 seconds ("} 
60 minutes 
30 degrees 



i, or 360 degrees, = 



1 minute, , 
1 degree, 



1 circle, . 



3600 — 60 

108000 — 1800 
1296000 = 21600 



30 
360 
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REDUCTION OF DENOMINATE NUMBERS. 

140. Reduction-is the process of changing the de- 
nomination of any quantity without changing its 
value. 

Thus 6 ponnds being changed into shillings, he- 
comes 120 shillings. This change is produced by 
mnltiplyiug 6 by 30, the nnmber of shillings equal to 
a pound. 60 inches being changed to feet, becomes 
5 feet. This change is produced by dividing 60 
inches bv 12, the'number of inches equnl to i foot 

141. To reduce denominite numbers from a highci 
to a low ei denommation, — 

Rule Multiply Ike highest denmmnaUon hif that 
numbei which denotes how many umts of the next 
hwet denommatton make oke umt of the higher, and 
to Ihe product add the next lower denonuiiatioit Pio- 
ceed in this manTim vnth each denomination 

1. Reduce £14 12s <)d 2qr to farthmgs 
14 13 9 2 



14 pounds are reduced to shillings by multiplying 
by 20, because 20 shillings make one pound, and add- 
ing the 12 shillings makes 292 shillings. This being 
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multiplied by 12, because 12 pence make one shilling, 
and adding the 9 pence, malses- 3513 pence. This 
being multiplied by 4, because 4 farthings make one 
penny, and adding the 2 farthings, makes 14054 
farthings. 

142. To reduce denominate numbers from a lower 
to a higher denomination, — 

Rule. Divide the given denomination by that num- 
ber which denotes how m,any units of this denomina- 
tion inake one of the next higher. Proceed in this 
r with each denomination. 



3. Reduce 14054 farthings to pounds. 
4 ) 14054 
12 ) 3513, 2 rem. 
20 ) 292, 9 rem. 

14, 12 rem. £l4, 12 s. 9d. 2qr. 
Divide the farthings by 4, because 4 farthings make 
one penny. The quotient will be 3513 pence and 3 
farthings over. Divide the pence by 12, because 13 
pence make one shilling. The quotient will be 293 
shillings and 9 pence over. Divide the shillings by 
20, because 30'shillings make one pound. The quo- 
tient will be 14 poimds and 13 shillings over, 

Ob3. 1. Denominate niiialiats are changed from a higher to a 
lowet by mtilHpiiaalioti, from a lower to a higher by divisiim. The for- 
mer has been called redudiaa descending, the latter, redtmium ascending. 

Ob3. 2. The addition and subtraction of deiiomiimte numbers is 
the same as the addition and subtraction of simple numbers, es- 
tept in the subdivisions of tlie unit. 

English Money. 

3. In £30, 15 s. 9 d. 3 qr. how many farthings ? 

4. In £40, 10s. 8d. 2qr. how many farthings? 
What ia the rule for reduciog denominate numbers from a lower to 



iiMP^h, Google 



SEIJUCTION OF DENOMINATE NUMBERS. 97 

5. In £340, 19s. how many pence ? 

6. In 144560 farthings how many pounds ? 

7. In 176843 farthings how many pounds ' 

8. In 6845 pence how many ponnds ? 

Troy Weight. 

9. In 10 lbs. 8 oz. how many grains ? 

10. in 9 lbs. 6 oz. 18 dwt. how many grains ? 

11. In 42645 grains how many pounds ? 

12. In 64S6 pennyweights how many pounds ? 

Avoirdupois Weight. 

13. tn 4 qrs. 36 lbs. how many ounces i 

14. In 2 cwt. 3 qrs. 20 lbs. how many drams ? 

15. In 5 tons, 2 cwt. 3 qrs. 6 lbs. hoW many drams? 

16. In 7500 ounces how many hundred weight ? ' 

17. In 6456780 drams how many tons ? 

Cloth Measure. 

18. In 45 yards how many nails ? 

19. In 65 yards how many inches ? 
30. In 45 yards how many inches ? 
21. In '244 inches how many yards ? 
33. In 614 inches how many yards? 

Loiig Measure. 

23. In 7 furlongs, 30 rods, 5 yards, how many feet ? 

24. In 3 miles, 6 fm-longs, 14 rods, 12 feet, how 
many inches ? 

25. In 4 miles, 7 furlongs, 20 rods, IG feet, how 
many inches ? 

26. In 334560 inches how many miles ? 

27. In 456740 inches how many miles ? 
38. In 675670 inches how many miles ? 
29. In 360 degrees how niany inches ? 
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98 REDUCTtON OF DEKOMINATE NUMBERS. 

Square Measure. 

30. In 64 square lods and 20 square yards how 
many feet ? 

31. la -72 roods,. 30 square rods, 30 square yards, 
how many inches ? 

32. In 2 acres, 3 roods, 25 square rods, 5 squai-e 
yards, how many inches T 

33. Ill 8756704 square inches how many acres ? 

34. In 9567805 square inches how many acres ? 

Cubic Measure. 

35. In 56 cubic feet how many inches S 

36. In 75 cubic feet how many inches ? 

37. In 14560 inches how many cubic feet f 

38. In 234 cords of wood how many cubic feet ? 

39. Ill 27560 cubic feet of wood how many cords ? 

Dri/ Measure. 

40. In 24 bushels, 3 pecks, how many quarts ? 

41. In 29 bushels, 2 pecks, how many pints? 

42. In 3694 pints how many bushels ? 

43. In 4675 pints how many pecks ? 

Liquid Measure. 

44. In 13 hhds. of wine how many pints? 

45. In 42 hogsheads how many gilts ? 

46. In 1345 pints how many hogsheads? 

47. In 1464 gills how many hogsheads ? 

Time. 

48. In 24 days, 10 hours, and 25 minutes, how 
many seconds ? 

49. In 365 days, 6 hours, how many seconds ? 

50. In 40345600 seconds how many months ? 

51. In 784560 minutes how many weeks ? 
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Circular Measure- 

52. In 50 degrees how many seconds ? 

53. In 6 signs, 10 degrees, how many seconds ? 
64. In 756700 seconds how many degrees? 

55. In 967500 minutes how many signs ? 

ADDITION OP DENOMINAITS NUMBERS. 

143. Rule, Wrile the numbers of (he same de- 
nomination direrAly under each other. Add the nwm- 
bers in the lowest denomination > and find, by division, 
how many units of the next higher denomination are 
contained in their ■suw: Write the remainder under 
the column or columns of the lowest denomination, and 
add the quotient to the column of the next higher de- 
nomination. Proceed thus to the. end. 

Proof. The sam.e as in addition of simple num- 
bers. 



20 


14 


10 


2 


16 


13 


8 


■.i 


14 


16 


7 


■4 


19 


18 


11 


a 



72 3 2 2 

The sum of the cokimn of farthings is 10 farthings, 
which is 2 pence and 2 farthings. Write the 2 far- 
ihings underneath, and add the 2 pence to the next 
column, whose sum is 38 pence, which is 3 shillings 
and 2 pence. Write the 2 pence underneath, and add 
the 3 shillings to the next column, whose sum is 63 
shillings, which is 3 pounds and 3 shillings. Write 
the 3 shillings undGrueath, and add the 3 pounds to 
the next column, whose sum is 73, which write un- 
derneath. 

IVhat is the rule for the pJ<lit.ioii of ilonoininiitc niiiiibevs: 
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English Wloney. 



16 15 10 3 36 19 11 3 34 13 10 a 

SI 12 9 2 75 15 10 2 59 14 11 1 

41 \7 11 3 64 13 9 1 67 19 9 3 

37 18 8 1 55 12 8 3 34 16 8 2 



Troy Weight. 

60. 61. 62. 

lb. OB. dwl. gr. Ih. o-r,. divl. gr. Jb. oz. dwl. gr. 

13 10 16 23 16 10 15 18 25 10 16 22 

13 9 18 20 15 9 19 17 27 11 13 20 

14 11 17 19 17 8 18 12 30 9 14 16 
20 10 16 17 19 11 16 21 42 8 12 13 



Avoirdupois Weight. 



8 15 3 24 14 12 4 12 3 16 13 14 
7 16 2 21 15 13 5 17 1 14 12 15 

9 18 1 20 12 10 9 16 3 10 11 12 
6 13 3 19 11 14 S 13 1 12 15 10 









Cloth Measure. 


v<l. 


GS. 


„a. 


ya. 


6(i. 


17 


3 


2 


24 


2 3 


18 


2 


3 


27 


1 2 


19 


1 


2 


25 


3 1 


20 


3. 


2 


34 


2 3 
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Z.OK«- , 


M-ftflSM^-e. 










6S. 








C9. 








rA. yl. 








tJ. yi. 






4 7 


30 4 


2 


8 


11 6 


S'l 3 


1 


9 


5 6 


29 3 


1 


9 


13 7 


2(i 4 


2 


s 


6 3 


25 2 


2 


7 


16 5 


33 2 


1 


7 


9 4 


31 1 


1 


6 


IS 4 


37 3 


y 


a 






Sjao™ 


Measure. 










70. 








71. 






ac 


R. sq. r. 


"Q-y 


a. sq.ft. 


at. R 


sq. r, : 


)il.ycl. 


BIJ. ft. 



40 3 27 25 8 



(54 2 IG 





Cnhic 


Measure. 








72. 






7.^. 






139 


1425 


IIB 




1233 




134' 


1634 


108 




1475 




135 


1560 


116 




1573 




238 


1140 


127. 




IfiSO 






Liquid 


-Measure. 








74. 


ql. pi. 


iM. 


J^ 


' fli. 


PI. 


43 50 


3 1 


42 


60 


3 


1 


22 4S 


1 


23 


54 


2 





33 46 


3 1 


13 


40 


1 


1 


22 34 


2 


12 


36 


3 


1 
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103 JiULTIPLICATION OF DENOMINATE NUMBERS. 









Orjr Measure. 


b. bu. 


76. 


qt. 


pt, oh. 


3 28 


H 


V 


1 5 


r 25 


2 


(i 


4 


) 30 


2 


5 


1 3 


i 31 


3 


4 


1 6 



79. 



46 260 20 54 40 73 164 14 56 34 

36 160 18 44 36 80 175 16 43 37 

74 214 17 38 27 77 164 17 37 48 

65 196 16 24 17 64 178 15 53 27 



Circular Measure. 
80. 81. 

24 26 54 48 46 24 55 49 

16 25 46 37 35 27 57 44 

14 24 42 59 37 22 35 42 

34 27 16 35 33 35 54 26 



MULTIPLICATION OF DENOMINATE NUMBERS. 

144, E,ULE. Write the inultiplier under the lowent 
denomination in the multiplicand. Multiply each 
denomination of the multiplicand, beginning with the 
lowest, and find how many units of the next higher 
denomination are contained in the product. Write 
underneath the remaindei; and add the quotient to the 
product of the next higher denomination. Proceed 
thus to the end. 

What ia the rule for the maMplication of denominate numbers i 
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Pkooi-. The same as in mulliplication of simple 
numbers. 

The principle of this rule is the same as that of 
multiplicatioH of simple numbers. 

a composite iimiiber, multiply by eauh 



, Multiply £9 10s. 8d. 3qr. by 8. 
9 10 8 3 



76 5 10 



8 limes 3 farthings are 24 farthings, -which are 6 pence, 
and no remainder. 8 times S pence are 64, and 6 added 
to the product make 70 pence, which are 5 shillings and 
10 pence. Write the 10 underneath, and add the 5 to the 
next product, which is 80, making 85 shillings, which 
are 4 pounds and 5 shillings. Write the 5 underneath, 
and add the 4 to the next product which is 72, mak- 
ing 76, which write underneath. 

EXAMPLES. 



9 16 11 1 



£. s J. 

12 17 9i 
6 


B7. 

21 17 lOJ 

8 


19 12 8i 
9 


£. a. d. 

987 19 llf 
13 


90. 
£. s. 6. 

gas 17 8i 
83 


SI. 

£. 5. e 

966 13 9^ 

42 
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92. What is the price of 27 lbs. of tea, at 5s, Old. 
per lb. ? 

93. What is the price of 47 ibs. of sugar, at 8^d. 
per lb. ? 

94. What is the price of 63 tons of coal, at 13 s. 
6d. per ton ? 

95. What is the weight of 47 pieces of lead, each 
piece weighiog 25 lbs. 6 oa. 12 di\ ? 

96. A farm consists of 9 fields, each 12 ac. 1 R. 32 
rd. What is the extent of the farm ? 

97. What is the valae of 576 Ibs. of iron, at 3^ d. 
per lb. ? 

98. What is the value of 15 pairs of shoos, at 7 s, 
6d. per pair ? 

99. How much sugar in 15 boxes, each box con- 
taining 5 cwt. 3 qr. 15 lb. ? 

100. How much wood in 16 piles, each pile con- 
taining 10 C. 7 cub. ft. 15 cub. in. ? 

101. How many yards in 16 pieces of cloth, each 
piece containing 10 yds. 2 qr. 3 na. ? 

102. How many gallons of molasses in 75 pipes., 
each pipe containing 120 gal. 3 qt. 2 pt. ? 

103. How many bushels in 120 bbls. of potatoes, 
each barrel containing 2 bii. 1 pk. ? 

104. If a man travel 30 m. 7. fur. 35 rd. in 1 day, 
how far would he travel in 12 days ? 

105. If 1 acre produce 275 bu. 3 pk. of potatoes, 
how many bushels wi!! 9 acres produce ? 

106. How many bushels of wheat in 84 sacks, each 
sack containing 3 bn. 2 pic. 1 qt. ? 

SUBTRACTION OF DENOMINATE NUIIBERS. 

145. Rule. Write the less number imde?' (he great- 
er, so that numbers of the same denomination shall be 
directly under each other. Begin to subtract with the 

What is the rule tni the subtrnction of denominate nambere ? 
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lowest denomination, and take each number in the 
lower line from the number above it, and write the re- 
mainder ujiderneath. If the num,ber in the lower line 
he greater than the number above it, add to the upper 
number as many units as Toake one of the next higher 
denomination, and then stibtract, and add one to the next 
lower line before subtracting. Proceed thus to the end. 
PROor. The same as in subtraction of simple num- 

107. From £20, 14s. 9d. 2qr. take £14, 15s. lOd. 
3 qr. 

20 14 (l 2 
14 15 10 3 



5 IS 10 3 



Beginning with the lowest denomination, snbtract. 
As 3 farthings cannot be taken' from 3, add to it 4 far- 
things, mailing 6 ; 3 from 6 leaves 3. Since 4 farthings 
were added to the farthings in (he upper line, 1 peiiny, 
its eqiiai, must be a,dded to Ihe 10 pence in the lower 
iine, making H pence. As 11 cannot be taken from 
Ihe 9, 12 pence must be added to the 9, making 21 
pence ; 11 from 21 leaves 10. As 12 pence were added 
to the upper line, 1 shilling, its equal, rnust be addfed 
tfi lointhe lower line, making 16 shillings. As 16 
cannot be taken from 14, 20 shillings must be added, 
making 34 shillings ; 16 from 34 leaves 18. As 20 
shillings were added to the upper line, 1 pound, its 
equal, must beadded to the 14 in the lower line, mak- 
ing 15 ; 15 from 20 leaves 5. 

108. What is the difference between £3, 5 s. 6d. 
and £3, 3 s. 2d. ? 

109. What is the difference between £35, 13 s. 9 d. 
and £22, 13 s. 9d. ? 
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110. A merchant cuts 5 yds. 3 qr. 2 na. of cloth 
fmm a piece containing 21 yds. 2 qr, 2 na. Ilnw 
many yards remained ? 

111. The latitude of the Cape of Good Hope is 
33° 36' 13" S., and that of Cape Horn 55° 58' 40" S, 
What is the difference of latitude between the two 
places ? 

112. The latitude of Boston is 42° 21' 23" N. ; that 
of New Orleans 29° 8' 32" N. How much farther 
south is New Orleans than Boston ? 

113. The latitude of Paris is 48° 50' 13" N. ; that 
of New York 40" 42' 35" N. How many degrees far- 
ther north is Paris than New York? How many de- 
grees farther north is Paris than Boston ? 

114. The latitude of auebec is 46° 49' 12". How 
many degrees farther north is Paris than Quebec ? 

116. The latitude of Charleston is 32° 46' 33" N. ; 
that of Cincinnati 39° 5' 54" N. How many degrees 
farther south is Charleston than Cincinnati ? 

116. The longitude of Boston is 71° 4^ 20''; that 
of the city of Mexico 99° 5'. How many degrees 
farther west than Boston ? 

lir. The longitude of Chicago is 87° 30' 30". How 
many degrees farther west is Chicago than Boston ? 

118. The longitude of St. Louis is 90° 15' 10". 
How many degrees farther west is St. Louis than 
Boston ? 

119. The latitude of Constantinople is 41° 0' 16" N. 
How many degrees farther south is Constantinople 
than Boston ? 

120. The latitude of St. Augustine is 29° 48' 30" N. 
How many degrees farther south is St. Augustine' than 
Boston ? 

121. The latitude of Burlington, Vt., is 44° 27': 
that of Washington, D. C, 38° 53' 33". How many 
degrees farther south is Washington than Burling- 
ton ? 
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DIVISION- OF DENOMINATE NUMBEES. 

146> Rule. Divide each denomination of the divi- 
dend, beginning at ike le/ij by the divisor, and write 
the result in the quotient. Reduce the remainder, if 
there be any, to the nert loiver denomination, and add 
it to the number of the same denomination in the div~ 
idend. Continue the division, and write the result in 
the quotient, as before. 

Prooi'. The same as in division of simple nunv- 

Ghs. i. . When the diviBor exceeds 12, and is a composite number, 
divide by eacli fnctor in successtoo, as in simple division. 

Obs. 2. DiTision of denominate numbers is pteoiaely the same in 
principle as simple division. Reducing the remainder to tte next 
lOAver denomination, and adding it to the next number, is the same aa 
prefixing tlie remainder to tlie next iigure. 

133. Divide £366, 13 s. % d, into 6 equal parts. 

£. 9. A. 

6 ) 366 13 9f 

44 8 9f , 3 qr. rem. 

6 in 36 four times and 3 ovei. Write the 4 in the 
quotient, and prefix the 2 to the next figure, making 
26. 6 in 26 four times and 3 over. Write the 4 in 
the quotient, and reduce the 2 pounds to shillings, 
which are equal to 40 shillings, and add them to the 
next number, 13 shillings, making 52 shillings. 6 in 
52 eight times and 4 remainder, which reduced to 
pence, and added to the 9, make 67 pence. 6 in 57 
nine times and 3 over, which reduced to farthings, 
and added to the 3, make 15 farthings. 6 in 13 two 
times and 3 over. 

Wliat is tiie rule for the division of denominate numbers, i 
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EXAMl'LKS. 

123. Divide £329, 17 b. 6d. 2qr. hy 14. 

124. Divide £735, 13 s. 7d. 3qr. hy 25. 

125. Divide £964, 2s. Id. Iqr. by 27. 

126. Divide 324 cwt. 3 qr. 3 lb. by 93. 

127. Divide 312 cwt. 1 qr. 21 lb. by 63. 

128. Divide 67 tons, 13 cwt. 2 qr. bj 97. 
139. Divide 365 days, 5 h. 48 m. 51 s. by 12. 

130. If 36 cwt. of cheese cost £8(3, 2 s., how much 
will 1 cwt. cost? 

131, If a gentleman's income be £548 a year, how 
much is his income for a month ? 

133. If 19 parcels of tea contain 332 lb. 8 oz., 
what is the weight of one pajcel ? 

133. If 9 cows eat 21 tons, 7 cwt. 2 qr. 13 lb. of 
hay in a year, how much will 1 cow eat in the same 
time ? 

134. If 43 acres produce 567 bu. 3 pk. of oats, how 
much will 1 acre produce ? 

135. If 1 lb. of silver be worth $15.50, what would 
be the weight of $500,000 in silver? 

136. If 1 ounce of pure gold, be worth |18.60, 
what would be the weight of 1 million dollars in 
gold? 

137. A farmer puts 1350 bushels of apples into 600 
barrels. How many docs he put in each barrel ? 

138. How many spoons, weighing 18 dwt. each, 
can be made of 5 lb. 9 oz. 12 dwt. of silver ? 

139. How many bottles, containing I pt. 3 gi. each, 
will hold 32 gal. 2 qt. of cider ? 

140. At 1 s. 6 d. per gal., how many gallons of mo- 
.asses can be bought for £35, ISs. ? 

141. If 39 boxes of oranges cost £202, 13 s. 6 d,, 
what was the price pet box ? 

143. If a man travel 31 m. 5 fur. in a day, how 
many days wilt it take him to travel 207 m. 3 fur. ! 
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PKAOTIOAL QUESTIONS. 

143. How much would 16 boxes of sugar coat, at 
6^ cents per lb., if each box contain 4 cwt. 3 qr. 
18 lb. ? 

144. If a pile of wood be 140 ft. long, 3 ft. 6 in. 
wide, how high must it be to contain 18 cords ? 

145. If a gentleman's annua! income be £1000, 
and his daily expenses £1, 17s. 3Jd., how much does 
he save in 9 years ? 

146. If a gentleman receive £1, 9s. 9d. per week, 
what is his annual income } 

147. If the distance between London and Edin- 
burgh be 389 m. 6 fnr. 20 rods, how long would a 
person be in walking from one place to the other, at 
the rate of 27 m. 6 fur. 30 rods per day ? 

148. How many yards of cloth are there in 21 
pieces, each piece containing 15 yd. 3 qr. ,3 na. ? 

149. What will 25 doz. of knives and forks cost, at 
lis. 6d. per doz. ? 

150. If 36 doz. of knives and forks cost £9, 10s, 
9d,, what costs 1 doz. ? 

151. If 45 yds. of superfine broadcloth cost £43, 
10 s.. how much is that a yard ? 

159. If 27 pairs of silk hose cost £8, Os. 10^ d., 
how much is that per pair ? 

153. If U cwt. of sugar cost £22, 14s. 8d., what 
will 1 cwt. cost ? 

154. How long wi!l a person be in saving £150, if 
he save 2 s. 6d. per week ? 

155. If 16 acres produce 1246 bu. 3 pk. 6 qt. of 
corn, how much will 1 acre produce ? 

156. If the circumference of a wheel be 8 ft. 3 in., 
how many times will it turn in a distance of 184 miles ? 

157. How many dozen of tea-spoons, each spoon 
weighitig 1 oz: 3 dwt., can be made out of 25 lb. 10 
oz. ]0 dwt. of silver ? 
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147. To find the difference of time between two 
dateSj — 

Rule. Write the first date underthe last, the years 
on the left, and the number of the month in order next, 
and the day of themonth on the right and then subtract. 



The difference of time between February 3, 1845, 
and September 19, 1846, is 1 year, 7 months, 16 days. 

1846 9 19 
1845 2 3 



o dates, each month, b 

158. What is the difference of time between Sep- 
tember 4, 1845, and Jidy 6, 1848 ? 

159. What is the difference of time between Octo- 
ber 9, 1844, and August 1, 1812 ? 

160. What is the difference of time between No- 
vember 29, 1842, and Aprii 4, 1846 ? 

161. What is the difference of time between May 
18, 1845, and December 2, 1847 ? 

162. What is the difference between June 6. 1845, 
and February 4, 1846 ? 

163. What is the difference between January 1, 1840, 
and December 31, 1844? 

164. What is the difference between August 1, 1842, 
and November 16, 1846 ? 

148. To find the difference in time and longitude 
between different places, — 

Wliat is the nilfi for finding the time between two dates ? 
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As the earth passes through 360° in 24 hours, in 1 
hour it passes through 15°, and in 1 minute it passes 
through bV of 15°, or i of a degree, or 15 geograph- 
ical miles ; and in one seconil it will pass through -^ 
of a geographical mile. Therefore, bp multiplying 
the difference of longitude between two places, expressed 
in degrees, and minutes, and seconds, bff-i, will give 
the difference of ttrne in minutes, and seconds, and 
parts of a second. Thus, if the difference of lon- 
gitude between two places be 77°, the difference of 
time will be 77x4=^308 minutes, equal to 5 hours, 
8 minutes. If the diiference of longitude be 2,4° 12' 
20", the difference of time will be 24° 12' 20"x4=:96 
minutes, 49 seconds, and |^, or -J, of a second, equal 
to 1 hour, 36 minutes, 49J seconds. 

Ons, It is obvioua that when it is noon at any particular place, at 
any point east of that placo it is after noon, and at any point weat of 
that place it is before noon. 

166. If the difference of longitude between Boston 
and London be 70° 58' 35", what time is it in London 
when it is noon in Boston, and what tinae is it ia Bos- 
ton when it is noon in London ? 

166. If the longitude of Boston be 71° 4' 20", and 
that of Chicago 78° 30' 30", what is the difference in 
the time ? 

167. What time is it in Boston when it is noon at 
Chicago ? 

168. What time is it in Chicago when it is noon iii 
Boston ? 

169. If a gentleman travel from, Boston to Louis- 
ville, and his watch keeps accurately the Boston time, 
will his watch be too fast or too slow, on arriving at 
Louisville, and how much, allowing the difference of 
longitude to be 14° 25' ? 

What is the rule for finding tlie difference of time botwcen wo 
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170. .When it is noon at London, what time will it 
be at the mouth of Cohimbia River, which is 120=^ 
west of London ? 

149. When the diiFerence of time between two 
places is known, the difference of longitude may be 
found by dividing the minutes and seconds by 4 ; the 
quotient will be the difference of longitude in degrees 
and minutes. 

171. What is the difference of longitude between 
two places, if the difference of time be 5h. 20 m. 
16 sec. ? 

173. What is the difference of longitude between 
two places, if the difference of time be 2h. 24m. 
15 sec. ? 

173. What is the difference of longitudo between 
two places, if the difference of time be 7h. 40 m. 
20 sec. ? 

174. If a vessel sad from Boston for Europe, and, 
after a number of days, the captain finds, by taking an 
observation of the sun, that the difference of time, 
compared with his chronometer, which gives Boston 
time, is 2h, 40 m,, how many degrees is he east of 
Boston ? 

150. To reduce denominate numbers to equivalent 
decimals of a higher denomination, — 

Rule. Divide the lowest denomination by that 
number which makes one of the next higher denom- 
ination, and annex the quotient to the tiext higher 
denomination, and divide as before. Proceed thus 
through all the denominations to the last. 



"What is the rule foe finding the diffprenc( 
the rule for reducing denominate numbers tt 
a higher deuoiamalloti t 
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Obb. 2. The mimbecB should be written one above the other, the 
lowest d'enommatioTi at tlio top and the highest at the bottom, and 
ciphers annexed ■when n 



175. Reduce £15 10 s. 9d. to the decimal of a £. 

13 ) 9.00 
20 ) 10.7500 
15.5375 
Tho 9 pence is divided by 12, because 12 pence 
maice 1 shilliBg. The quotient, 75, is annexed to the 
10 shillings. This is divided, by 20, because 20 shil- 
lings make £1. 

EXAMPLES. 

176. Reduce 16 s. 9f d. to the decimal of a pound. 

177. Reduce 17 s. 5|d. to the decimal of a pound. 

178. Reduce 18 s, 7;^ d. to the decimal of a pound. 

179. Reduce £58 12 s. 6^ d. to the decimal of a 
pound. 

180. Reduce 2oz. Udwt. 13 gr. to the decimal of 
a pound. 

181. Reduce 2qr. 17 lb. to the decimal of a hun- 
dred weight. 

183, Reduce IR. lOrds. to the decimal of an acre. 

183. Reduce 365 d. 5 h. 48 m. 51 sec. to the decimal 
of a day. 

184. Reduce 3 qr. 3 n, to the decimal of a yard. 

185. Reduce 30 fur. 4 yds, to the decimal of a mile. 

186. Reduce 26 sq. rd. to the decimal of an acre, 

187. Reduce 3 pks. 7 qts. to the decimal of a bushel. 

188. Reduce 30min. 35 sec. to the decimal of a 
degree. 

189. Reduce 4h. 25min. 34sec, to the decimal of 
a day. 

151. Shillings, pence, and farthings may also be 
reduced to a decimal of a pound in the following man- 
ner : Write half the number of shillings in the place 
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of tenths, and reduce the given pence and farthings to 
farthings, and if they amount to 24 or more, increase 
them by adding 1, and if there is an odd shilling, this 
sum is to be increased by 50, which must be written in 
the place of hundredths and thousandths. Thus 12 s, 
9 d., reduced to the decimal of a pound, is .637, The 
half of 12 is 6, and 9d., changed to farthings, gives 
36, which being increased by 1, because it exceeds 34, 
is made 37. Thus written, the places of hundredths 
and thousandths give .637. 

The reason of the above rule is obvious from the 
fact, that as there are 20 shillings in a pound, half of 
the number of shillings will express the tenths ; and 
as 1 farthing is -3^ of a pound, and 960, increased by 
3^ of itself, is 1000, any number of farthings, increased 
by g'j part of itself, will express so many thousandth 
parts of a pound. . When the number of shillings is 
odd, 50 must also be added to the farthings, as 1 shil- 
ling is T^hj of a pound. 

Obs. "When great aecuraey is rpquirod, as many twenty-fourths 
■oi the faithings should he added tothefiirtMngs as ttere ace farthiiiga. 

7s. 6d.^.375 18s. 4d.^.916 14s. 3d.— 712 
3s. 4d.— .166 17s. 9d.^.887 13s. 7d.=,629 
4s. 6d.— .225 15s. 6d.^.775 19s. ld.~ 954 
152. To change deciinals to denominate numbers, — 
Rule. Multiply the decimal by that number which 
is required of the next lower denomdnation to ma-ke a 
unit of the higher, and point off as in decimal frac- 
tions. Proceed thus with the decimal in each product. 
The figures on the left of the decimal point in the 
several products will be the denominate numbers. 

OBS. If there be a decimal in the last pcodaot, it should be changed 
to a common iraction, which will denote a &aeticmal part of the lowest 
denominate number. 

"What is the rule for changing decimals to denommate jiumhera ? 
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190. Reduce £.840625 to denominate numbers. 
.840636 



3.000000 d. 
Multiply the decimai by 20, because 20 shillings 
make 1 ponnd. Point off from the right of the prod- 
uct six figures, as in the multiplication of decimals. 
Midtiply the next decimal product by 12, because 12 
pence make 1 shilling, and point off as before. Mul- 
tiply the last decimal product by 4, because 4 farthings 
make 1 penny. The figures in the several products, 
at tlie left of the decimal point, are the denominate 
numbers, viz. : £16 9s. 3d. 



191. Reduce £.78125 to denominate numbers. 

192. Reduce £.63 925 to denominate numbers. 

193. Reduce £.15626 to denominate numbers. 

194. Reduce .728125 of a pound Troy to denomi- 
Etate numbers. 

195. Reduce .9642857 of a month to denominate 
(lumbers. 

196. What is the value of ,45 of a bushel ? 

197. What is the value of .4 of a yard ? 

198. What is the value of .96 of a cord ? 

199. What is the value of .864 of a rod ? 

200. What is the value of .765 of a mile ? 

201. What is the value of .965 of a ton f 

202. What is the value of .875 of an hour ? 
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DENOMINATE FRACTIONS. 

SECTION X. 

153. Denominate fractions may 'be changed from 
a higher denomination to a lower, and from a lower to 
a higher, in the same manner as whole numbers. 

154. To reduce denominate fractions from a higher 
denomuiatioii to a lower, — 

RiTLB, Multiply the fraction by the same numbers 
that are required to reduce a whole number of Ike same 
denomination as the fraction, to the lower denom,ina~ 
Hon required, (Art, 1'41.) 

Obs. The rmmbers used as multipliers may first be changed to the 
form of an improper fraction, and factors common to the nuineratora 
and denominatora may be oancellGi. 

1. Reduce £ a^tr to the fraction of a penny. 



320 1 1 4 

4 

The fraction is multiplied by 30 and 12, the same 
that arc required in whole numbers, and the common 
factors are cancelled. 

B SAMPLES. 

2. Reduce £tAit to the fraction of a farthing.- 

3. Reduce £^"5 to the fraction of a shiUing. 

4. Reduce Trins of a lb. Troy to the fraction of a 
grain, 

Dtions from a higher 
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6. Reduce xsVii of a lb. Avoirdupois to the fractiorj 
of a dram. 

6. Reduce yJii- of a cwt. to the fraction of a lb. 

7. Reduce ^^Vf of a ton to the fraction of a lb. 

8. Reduce ^gu of an acre to the fraction of a rod. 

155. To change denominate fractions from a lower 
denomination to a higher, — 

Rule. Divide the fraction by the same numbers 
that are required to change a whole number of the 
same denomination as the fraction, to the higher dc~ 



Obs. The numbers used as divisors may be cbanged to improper 
raotioiis, and factors common, to tlie numerators and denominatora 
Liay be cancelled. 

9. Reduce f of a farthins to the fraction of a £, 



8 4 13 ^0 1536 

4 
Dividing |- of a farthing by 4, 13, and 30, the same 
numbers that are required to change farthings to 
pounds, 5 is cancelled in the numerator, and as a factor 
of 20 in the denominators. 



10, Reduce ^ of a penny to the fraction of a £, 

11. Reduce | of a farthing to the fraction of a £. 
13. Reduce § of a grain to the fraction of a lb. 

Troy, 

13. Reduce f of a dram to the fraction of a cwt. 

14. Reduce t of a nail to the fraction of a yard. 

15. Reduce f of a minute to the fraction of a day. 

16. Reduce f of a foot to the fraction of a mile. 
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156. To reduce a fraction of any deDomination to 
denominate numbers, — 

Rule. Multiply the numerator by the number re- 
quired of the next lower denormnaiion to make a unit 
of the denomination of the fraction, and divide the 
product by the denominator. If there be a remainder, 
multiply and divide in the same manner to the lowest 
denomination. The several quotients will be the rfe- 
nominate numbers required. 

17. What is the value of £f ? 



7 } 60 ( 8s. 



r )48( 6d. 



r ) 24(31 qr. 



Multipiyirtg the numerator, 3, by 30, and dividing 
by the denominator, 7, gives 8 b. and 4 remaindfir. 
Multiplying the remainder by 12, and dividing again 
by 7, gives 6d. and 6 remainder. Multiplying the re- 
mainder, 6, by 4, and dividing again by 7, gives 3 qr. 
and 3 remainder, which is ^. 

IVhiit 19 the rule for reducing a fimJtion of any denominatiau to 
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18. What is the value of £§ ? 

19. What is the value of ^ of a cwt. ' 

30. What is the value of ^ of a lb. Troy t 

31. What is the value of ^V of ^ y^rd ? 

22. What is the value of ^j of a mile f 

23. What is the value of f of a ton ? 

24. What is the value of i^ of a year ? 

25. What is the value of | of a cord ? 

26. What is the value of ^ of | of a bushel ? 

27. What is the value of J of f of a mile ? 

28. What is the value of .825 of a cwt. ? 

29. What is the value of .475 of a ton ? 

30. What is the value of .625 of a lb. Troy ? 

157. To reduce denominate numbers to equivalent 
common fractions, — 

Rule. Reduce ike denoimnate number to the lowest 
denomination it contains, for a numerator, and a unit 
of the denomination of the required fraction to the 
same denotninatioii as the numerator, for a denom- 
inator. 

31. Reduce 6 s, 9d. 3 qr. to the fraction of a £. 

6. 9. 3. £1=20 

13 12 

81 340 

4 4 

327 960 



6 s. 9d. 3qr. reduced to farthings are" 327 farthiiigt 
£1 reduced to the same denomination is 960. ^|^ i 
the fraction required. 
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32. Reduce 9s, lid. 3qr. to the fraction of a £. 

33. Reduce 6 oz. 10 dwt. to the fraction of a lb. 

34. Reduce 14 dwt. 12 gr. to the fraction of an oz. 

35. Reduce 14 lb. 6 oz. 10 dr. to the fraction of an 
civt. 

36. What part of a ton. is 4 qr. 16 lb. 8 oz. ? 
S7,. What part of a mile is 5^ yd. and 9 ft ? 

38. What part of a mile is 4 fur. 30 rd. 16 ft. ?■ 

39. What part of a day is 4 h. 36 min. ? 

40. What' part of a gallon is 2 qt, 3 gi. ? 

41. What part of a day is i of an hour ? 

42. What part of a mile is f of a rod ? 

43. What part of a yard is f of a nail ? 

Obs. When the lowest denomination, is esprcased in the form of a 
fraction, the unit of the higher denomination must be reduced to 
each parta of the lowest denomination as are expreesed by the de- 
>i- of the ftaction. 



158. To change one denominate number to the 
fractional part of any other denominate number, — 

Rule. Reduce the given numbers to the same de- 
nomination, and -write the nwnber which is to be the 
fractional part for the numerator, and the other nwrv- 
berfor the denominator of the fraction, and reduce the 
fraction to its lowest terms, 

44. What part of a £ is 16 s. 8 d. ? 

16s. 8d. £1x20x12^240 

12 

200^5^ 
240 ~ 6 
Reduce 16s. 8d. and £l to pence. The fraction 

10 denominate numbar to the ftao- 
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will be IJ-3-, which reduced to its lowest terras ' 

give ^. 



45. What part of a £ is 9 s. 6 d. ? 

46. What part of a lb. Troy is 4 oz. 16 dwt. ? 

47. What part of a cwt. is 12 lb. 13 oz, ? 

48. What part of £4 is 10s. 9d. ? 

49. What part of 2 ton is 4 cwt. 3 qr. ?0 lb. ? 
60. What part of 4 bushels is i pt. ? 

51. What part of a mile is i of a foot ? 
62. What part of 7 hours is | of a minute ? 

53. What part of 3 gailoiis is ^ of a gill ? 

54. What part of 2 cord is 10^ cubic feet ? 

55. What part of 3 furlongs is 15^ feet ? 

56. What part of 3 miles is 4^ inches ? 



159, Rule. Reduce each fraction to eqiitvalent de- 
nominate numbers, and add or subtract, as in Arts. 
143, 145. 

Or reduce each fraction to the same denormnation, 
and add or subtract, as in common fractions. 



57. Add £f and | 



£% = 13s. 4d. 
Is. — 4d. S^qr. 

13 s. 8d. 3iqr. 
t — i^§ — 13s. 8d. Siqr. 



58. Add^t, is., andfd. 

59. Add £|, fs., and td. 

60. Add I lb. Troy and ^ dwt. 

What ia the rule for adding and subtracting denominate fractions ? 
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61. Add I ton and | lb. 

62. Add ^ gal. and f pt. 

63. Add i m. and 16^- ft. 

64. Add f ac. and ^ rd. 

65. From £J take fs. 

66. From t lb. Troy take f oz. 

67. From iV ton take | lb. 

68. From ^ ao. talie ^ rd. 

69. Front | ro. take ^ rd. 

70. From | yd. take § na. 

0ns, Den 



QUESTIONS. 



71. What is the sum of £% and 14s. 9 d. 3 qr. 

72. What is the sum of j- lb. Troy and 4 oz. 12 
dwt. } 

73. What is the sum of 4 tons, 3 qr. 12 lb. and 
3.0245 tons f 

74. What is the difference between 25 gal. 3 qt. and 
14,0346 gal. i 

75. If 4 cwt. 14 lb. of sugar cost f 30.50, what 
cost I lb. ? 

76. If .375 of a yard of cloth' cost £^, what will 
225 yards cost ? 

77. if 24 yd. 3 qr. cost #125.50, what cost 1 yard ? 

78. If 67^ gallons of molasses cost $22.50, what 
cost 1 qt. ? 

79. If 1 gallon of molasses can be bought for £^, 
how many gallons can be bought for £20 ? 

80. If I bushel of wheat cost 6 s. 9d., how nlany 
bushels can be bought for £15, 16 s. ? 

81. How many square feet in a board that is 9 ft. 
4 in. long and 1 ft. 6 in. wide ? 

83. Bought 16^ bushels of salt at 75 cents per 
bushel, and sold it at 23 cents per peck. What was 
the gain ? 
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83. A grocer bought a pipe of molasses, containing 
124 gallons, at 3*3^ cents per gallon; 19 gallons hav- 
ing leaked out, he sold the remainder at 40 cents pur 
gallon. Did he gain or lose, and how much ? 

84. A farmer hought 28^ cords of wood, at ^3.50 
per cord; he sold 13 cords at $4.30 per cord, and [lio 
remainder at $3.20 per cord. Did he gain or lose, and 
how much ? 

85. Bought f of an acre of land for |325.50, and 
sold it at f cents per foot ? What was the gain or 
loss? 

86. How many yards of carpeting, | of a yard 
wide, will be required to carpet a floor that is 23 ft. 9 
in. long, 16 ft. 8 m. wide ? 

87. How manysquare feet of paper will he required 
to cover the walls of a room that is 16 ft. 4 in. long, 
15 ft. 6 in. wide, and 10 ft, 3 in. high, after deducting 
116 ft. for windows and doors ? 

88. If the cargo of a ship be worth £8000, and if 
f of I of I of the ship be worth | of } of f of the 
cargo, what is the value of both ship and cargo ? 

89. A grocer bought 15 cwt. 3 qr. 21 Ih. of coffee 
at $9.50 per cwt., and sold it at 12^ cents per lb. 
What did he gain on the whole ? 

90. A farmer purchased 4 acres of woodland, at 
$150 per acre ; he paid for cutting 300 cords of wood 
§f per cord; for carting the same, $1^ per cord; he 
sold the 300 cords of wood at §4^ per cord. Did he 
gain or lose by the bargain, and how much ? 

91. A farmer paid $160.50 for the lease of a farm 
for one year ; he sold 16 toQs of hay, at $13 per ton ; 
150 bushels of potatoes, at 33^ cents per bushel ; loly 
bushels of corn, at 75 cents per bushel; 62 bushels of 
oats, at 42 cents per bushel ; 30§ barrels of apples, at 
$1.75 per barrel ; and 150^ lb. of cheese, at 9 cents 
per pound. He paid for expenses of family and for 
labor $345. Did he gain or lose, and how much ? 
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PERCENTAGE. 

SECTION SI. 



160. Peecentage, or Per Cent., denotes any num- 
ber of Imndredths of a given sum. 

Obs. These terms are fcoiii two Lntin words, per and centum, ■which, 
signify Sri the himdred. 

161. The per cent, is sometimes called the rate 
and is expressed in decimals, thus : — 

1 per cent, is written .01 

2 per cent. " " .02 
ii per cent. " " .03 
4 per cent. " " .04 
6 per cent. " " .05 

6 per cent. " " .06 

7 per cent. " " .07 

8 per cent. " " .08, &c. 
J of 1 per cent. " " .005 

f of 1 per cent. " " .0025 
^ of 1 per cent. " " .00125 

Oks, Wlien the pnrts of 1 per cont. cannot be expressed exactly 
in decimals, they should be written in the form of a common fraction, 
thus : 4J per cent. =.04i. 

162. To find the per cent, of any number, — 

RnLE. Multiply the given number by the per cent., 
and point off the product, as ' in multiplication of 
dedmals. 

The principle of this rule is the same as that in the 
multiplication of decimals. 

What does percentage, o\ per cent., dennte ! "What are the terms 
dei'ired from ? "What is the per cent, aoraetimea called, and how is 
it expjesscd 5 How tire the parts of I per cent, written r 
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1. What is ii per cent, of 144? 
144 

576 



Multiplying 144 by 4^, and pointing off according 
to the rule in the multiplication of decimals, gives 
6.24. 



2. What is 6 per cent, of $34,556 ? 

3. What is 5 per cent, of .$90,755 ? 

4. What is 4 per cent, of $875.35 ? 

5. What is 3 per cent, of $456,675 ? 

6. What is 2 per cent, of |640.206 ? 

7. What is 1 per cent, of §735.75 ? 

8. What is 10 per cent, of $905.60 ? 

9. What is 6^ per cent, of $45,305 ? 

10. What is 4J per cent, of $734.02 ? 

11. What is 1^ per cent, of $560.24? 

12. What is ^ per cent, of $84,50 ? 

13. What is J per cent, of §93.60 ? 
14 What is ^ per cent, of $56.49 ? 

15. What is ^ per cent, of $81.90 ? 

16. A man paid 6^- per cent, for tiie use of $175.50 
for 1 year. How much did ho pay ? 

17. A man bought 15 shares of railroad stock, at 
$100 a share, and sold them at 9 per cent, advance ? 
What did he gain ? 

18. A merchant bought 460 barrels of flour, at 
$4.37^ per barrel, and gained 12 per cent, in the sale 
of it. What did he receive ? 

19. A man's income is $1500 a year; he saves 12^ 
per cent, of it. How much does he spend ? 
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163. To find what per cent, any number is of an- 
other given number, — 

Rule. Annex two ciphers to the number whose per 
cent, is sought, and divide by the number of which it 
is fought. Art. 21. Obs. 



!0. What per cent, of ^50 is $3 ? 

50 ) 300 ( 6 
300 



Annexing two ciphers to the $3, and dividing by 
$50, gives 6 as the per cent. 

Obs. This rule is evidently the converse of the preceding. ThuB 
6 per cent, of $fiO ia |3, SO X -06 = 3.00. 

21. What, per cent, of |150 is $4 ? 

32. What per cent, of $240 is |6 ? 

33. What per cent, of $48 is ®30 ? 

24. What per cent, of $6360 is $.3125 ? 

25. What per cent, of $840 is $648 ? 

26. What per cent, of $56 is $.08 ? 

27. What per cent, of $96 is $84 ? 

28. What per cent, of $85 is $.065 ? 

29. What per cent, of $506 is $.084 f 

30. What per cent, of $364.40 is $9 ? 

31. What per cent, of $896.50 is $34 ? 

32. What per cent, of $560 is $76.20 ? 

33. What percent, of $240 is $46.10? 

34. What per cent, of $360 is $32.40 ? 

35. What per cent, of $60.50 is $18 ? 

36. What per cent, of £9 10 s. is£2 4s. 9d.? 

37. What per cent, of £40 6 s. 9 d. is £5 10 s. 6 d. ? 

"WMt is the rule for finding what per cent, any number is of an- 



other given number ? 
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SIMPLE INTEREST, 

SECTION XJI. 

164. Interest is a certain per cent, of a sum of 
money, paid for its use. 

!, and is always reckoned iiev 

165. The sum on which the interest is computed is 
called the principal. The principal and interest, added 
together, is called the amount. 

166. The rate per cent, is established by law, and 
varies in diilerent states and countries. 

167. The legal rate 'is 6 per cent, in the New Eng- 
land States, also in New Jersey, Pennsylvania, Dela- 
ware, Maryland, Virginia, North Carolina, Tennessee, 
Kentucky, Ohio, Indiana, Illinois, Missouri, Arkansas, 
District of Columbia, and on debts and judgments in 
fapor of the United States ; also in Canada, Nova 
Scotia, and Ireland. 

168. The legal rate is 7 pet cent, in New York, 
Michigan, Wisconsin, Iowa, and South Carolina. 

] 69. It is 8 per cent, in Georgia, Alabama, Missis- 
sippi, and Florida. 

170. It is 5 per cent, in Louisiana, also in England 
and P'rance. 

171. Rule. Find the interest of one dollar for 
the time, and by this multiply the principal ; 

Or remove the decimal paint in the principal two 
places to the left, and multiply by one half of the 
vumber of months, and one sixtieth of the number of 
days. 

What is interest? What is the pec cent, called? AVhat is the 
meaning of per Bnnum? What ia the principal! What is the 
Kioouut ? How ia the rate determined f What is Ihe rule for casting 
interest ? 
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11 only dollars, point off two figures 

It is evident that the interest of one dollar for twelve 
months, at 6 per cent., is six cents ; for two months, or 
sixty days, one cent ; and the interest of one dollar, 
for any number of months, is one cent, for every two 
months, or one half as many cents as there are months ; 
and the interest of one dollar for one day is one 
sixtieth of a cent, or one sixth of a mill, and the. in- 
terest of one dollar for any number of days is one 
sixth as many mills as there are days. 

1. What is the interest of $1 for 1 year, 9 months, 
and 5 days ? 



crest for 1 year i 


s - .06 


" " 9 months i 


i ^ .045 


" " 5 days i 


s - .000 



.1051 
2. What is the interest of $1 for 3 years, 5 months. 



and 3 days 

Interest for 3 years 
" " 5 months 
" " 3 days 



^ .025 
^ .OOOf 



.2051 



Obs. By the preceding rulo, the iateceat for days is found fcr as 
many 360tha of Ono year's interest aa tliece are days, which is evi- 
dently -j^, or ■J^J too mueh. Wlieri great accuracy is tequired, aa 
majiy 3Sfltli3 of one year's inteieat must bo taken as there aro days, or 
if'j- of the interest for days, found l)y tho preceding rule, must bo du. 
ducted. Some states require this deduction to ho made. 

EXAMPLES. 

3. What is the interest of $1 for 7 months and 9 

4. What is the interest of $1 for 10 months and 4 

days? 
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5. What is the interest of ^1 for 13 months and 1 
day r 

6. What is the interest of $1 for 17 months and 29 
days? 

7. What is the interest of $1 foi- 19 months and 2 
days? 

8. What is the interest of |645.60 for 2 years, 4 
months, and 5 days ? 

645.60 2 years — 24 months. 

.140^ 4 



2582400 
6456 
53800 



90.92200 



.14 

.1401 

In 2 years and 4 months there are 28 months. The 
interest of 1 dollar for 28 months is 14 cents ; the in- 
terest for 5 days, f of a mill, which added to 14 cents, 
gives .140^, the principal being multiplied by which 
gives $90,922. 



9. What is the interest of ^1557.56 for 3 years, 7 
months, and 5 days ? 

10. What is the interest of $763.54 for 4 years, 9 
months, and 11 days ? 

11. What is the interest of $351.67 for 3 years, 4 
months, and 2 days ? 

12. What is the interest of $454.75 for 5 years, 6 
months, and 11 days ? 

13. What is the interest of $570.60 for 6 .years, 7 
months, and 3 days ? 

14. What is the interest of $674,376 for 7 years, 3 
months, and 37 days i 
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15. What is the interest of ®735.7S for 8 years, 2 
months, and 4 days ? 

16. What is the interest of $84,901 for 3 years, 1 
month, and 6 days ? 

17. What is the interest of $936.40 for 4 years, 3 
months, and 2 days ? 

18. What is the interest of $134.50 for 2 years, 4 
months, and 5 days } 

172. To find the amount of any sum of money 
for a given time, — 

Rule. Pind the interest for the rate per cent, and 
time, and add it to the principal. Or tnultiply ike 
principal by the amount of $1 for the time. 

19. What is the amount of $160 for 4 months and 
13 days ? 

160 
-*^^^ 160 

320 1.022 

_J20_ -320 

3.520 320 

160 160 

$163,530 #160.520 

Interest of $1 for 4 months and 12 days is 2 cents 

and 2 mills ; the amount of |1 for the time is $1,022. 



20. What is the amount of |75.60 for 2 years, 11 
months, and 1 day 'i 

31. What is the amount of $324.60 for 3 years, 9 
months, and 18 days ? 

33. What is the amount of $450.30 for 19 months 
and 29 days ? 

23. What is the amount of $675.80 for 1 year, S 
months, and 34 days f 

What is tlie rule for finding the amount ? 
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24. What is the amount of $735.76 for 9 years, 1 1 
months, and 5 days ? 

25. What is the amount of |936.60 for 3 years, 4 
months, and 2 days ? 

26. What is the interest of |84.54 for 7 years, 6 
months, and 6 days ? 

27. What is the interest of |96.40 for 1 year, 9 
months, and 5 days J 

28. What is the amount of $244 for 4 years, 8 
months, and 11 days? 

29. What is the amount of $735.36 for 5 years, 2 
months, and 17 days ? 

30. What is the interest of $560.25 for 2 years, 11 
months, and 16 days ? 

31. What is the amount of $435.70 for 6 years, 10 
months, and 14 days ? 

173. To iind the interest for any sum of money, 
when the rate is any other than 6 per cent, — 

Rule. Find the interest at 6 per cent, for the 
given time, and divide the interest thus found by 6, 
which will give the interest for 1 per cent. Then 
multiply this quotient by the number denoting the per 
cent, sought. 

32. What is the interest of $344.40 for 3 years, 4 
months, and 5 days, at 7 per cent. ? 

$344.40 
.200^ 



28700 



6 ) 6916700 
1153783 
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3 years and 4 months are 40 months ; interest for 
40 months is 20 cents ; interest for 5 days is f of a 
mill ; 20 cents plus f of a mili is .200f j interest of ^1 
for the given time. 

33. What is the interest of |256.10 for 1 year, 9 
months, and 3 days, at 7 per cent. ? 

34. What is the interest of ©295.80 for 3 years, 7 
months, and 5 days, at S per cent. ? 

35. What is the interest of ®376.94 for 2 years, 3 
months, and 2 days, at 5 per cent. ? 

36. What is the interest of $565.30 for 4 years, 5 
months, and 4 days, at 4 per cent, ? 

37. What is the interest of $756.45 for 9 months 
and six days, at 3 per cent. ? 

38. What is the interest of $96.75 for 11 months 
and 29 days, at 2^ per cent. ? 

39. What is 'the amount of ©^39,40 for 2 years, 1 
month, and 11 days, at 7 per cent. ? 

40. What is the' interest of |84.20 for 3 years, 5 
months, and 13 days, at 5 per cent. ? 

41. What is the amount of $96.30 for 5 years, 7 
months, and 15. days, at 4J per cent. ? 

42. What is the amount of $2452.06 for 7 months 
and 9 days, at 5^ per cent, ? 

43. What is the amount of $3764.08 for 11 months 
and 29 days, at 6^ per cent. ? 

44. What is the amount of $2460.90 for 93 days, 
at 7i per cent. ? 

45. What is the amount of $643.73 for 63 days, at 
3^ per cent. ? 

46. What is the amount of $960.40 for 25 days, at 
7^ per cent. ? 

47. What is the amount of $65735 for 6 months 
and 3 days, at 8 per cent. ? 

48. What is the interest of $245.60 from July 2, 
1848, to June 20, 1849? 
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49. What is the iiiterost of $36.40 from August 10, 
1847, to Seplember 8, 1849 ? 

50. What is the interest of |760.30 from October 
8, 1846, to November 5, 1848} 

51. What is the amount of $470.90 from May 6, 
.844, to April 9, 1846 ? 

53. What is the amount of ^48.64 from March 1, 

846, to February 28, 1848? 

53. What is the amount of |276 from January 1, 
,848, to December 30, 1849 ? 

54. What is the amount of $8650 from January 4, 
844, to September 6, 1847, at 5^ per cent. ? 

.55. What is the interest of $96.50 from February 

1843, to July 21, 1850, at 6^ per cent. ? 

56. What is the interest of $84.60 from June 1, 

847, to May 29, 1849 ? 

174. Interest may also be computed by the foilowr 
ing rule : — 

Rule, Multiply the principal by the rate per cent., 
and the product will be the intei-est for 1 year ; and 
QiMiUiply this product by the number of years for 
which the interest is required. 

, For months, take such a fractional part of the irir- 
terest for one year as is denoted by the ?mmber of 
months. 

For days, take such a fractional part of the inter- 
est for one month as is denoted by the number of days. 

Osa. Some accountants find the greatest mimber of whole months 
between the two dates, and the remaining thno is reckoned in days, 
ftltowing as many days for each month as there are in each calendar 
month. Thus from January 15 to June B there are 4 months and 23 
days. Prom January 15 to May 15 there are i months; allowing 31 
days in May, there aca 16 days remaining, which, added to the in 
June, make 2-^ days. 

What is the second rule for casting intoi-eat ? 
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57. What is the amount of $764.20 for 4 years, i 
months, and 8 days ? 

$764.20 
.06 



Interest for 1 year, 458520 

.4 



Interest for 4 years, 183.4080 

Interest for 4 mos., {i of 1 year,) 15.2840 

Interest for 1 mo., (i of 4 mos.,) 3.8210 

Interest for 6 days, (i of 1 mo.,) 7642 

Interest for 2 days, (4 of 6 days,) 2547 

203.5319 
764,20 



Obs. 1. Great care miiat be uaed in pointing off the decimals, 
in TTriting dollars nnder doUare, cents under cents, 8:c. 
Obs. 2. When the per cent, is not specified, it is always 



58. What is the interest of |456.84 for 7 years, 7 
months, and 5 days ? 

59. What is the interest of $78.50 for 6 years, 9 
months, and 12 days ? 

60. What is the interest of $96.60 for 5 years, 3 
months, and 35 days ? 

61. What is the interest of $8735.69 for 11 years, 
7 months, and 27 days ? 

175. Rule. To find the interest on pounds, Shu- 
ling's, pence, and farthings, first reduce the shillings to 
the decimal of a pound, and proceed as in federal 
money. 

on pounds, shillings. 
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EXAMPLES. 

62. What is the interest of £25, 6s. lid. for 2 
years, 7 months, and 10 days ? 

63. What is the interest of £33, lis. 4^-d. for 3 
years, 7 months, and 18 days ? 

64. What is the amount of £121, 15s. 9H- for 4 
years, 9 months, and 13 days ? 

65. What is the amount of £130, 19s. 61d. for I 
year, 11 months, and 35 days? 

66. What is the interest on a note of six hundred 
and seventy-five dollars and fifty cents from May 4, 
1844, to February 14, 1846 ? 

67. What is the interest on a note of three hundred 
and forty-eight dollars and thirty cents from November 
17, 1843, to September 12, 1846 ? 

68. What is the interest on a note of fifty-seven 
dollars and sixty-four cents from November 16, 1843, 
to April 6, 1846, at 7 per cent. ? 

69. What is the amount due on a note of two hun- 
dred and forty-three dollars and twenty-nine cents 
from October 4, 1842, to March 18, 1845, at 5 per 
cent. ? 

70. What is the amount due on a note of four hun- 
dred and fifteen dollars and twenty cents from August 
5, 1846, to January 24, 1849, at 7 per cent. ? 

71. What is the interest on a note of one hundred 
and eighteen dollars and twenty cents from February 
28, 1844, to July 17, 1847, at 7 per cent. ? 

72. What is the interest on a note of seventy-six 
dollars arid forty-four cents from June 12, 1845, to Oc- 
tober 16, 1847 ? 

73. What is the amount of a note of thirty-four 
dollars and ninety cents from October 4, 1843, to De- 
cember 15, 1847 ? 

74. What' is the amount of a note of ninety-six 
dollars and forty cents from August 10, 1845, to July 
15, 1848 ? 
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176. The following rule has been adopted by the 
Supreme Court of the United States, and by many of 
the states, for computing interest on bonds and notes 
when partial payments have been endorsed on them : — 

Rule. " The rule for casting interest, when partial 
payments have been made, is to apply the payment, in 
the first place, to the discharge of the interest then due. 
If the payment exceeds the interest, the sutplus goes 
towards discharging the principal, and the subsequent 
interest is to be computed on the balance of principal 
remaining due. 

" If the payment be less than the interest, the sur- 
plus nvust not be taken to augment the principal; 
but interest continues on the former principal until 
the period when the payments, taken together, exceed 
the interest due, and then the surplus is to be applied 
towards discharging the principal, and interest is to 
be computed on the balance, as aforesaid." 

$400. Providence, April 13, 1840. 

75. For value received, I promise to pay to James 
Fenner, or order, four hundred dollars, on demand, 
with mtetost. j^^^^^^ Ti^^„,. 

On this note were received the following endorse- 
ments : — 

March 4, 1842, received forty-five dollars. 

May 10, 1843, received sixty dollars. 

June 6, 1845, received ninety dollars. 
What was due January 13, 1847 ? 

it -wlieii partial payments are 
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Principal, $400 

Interest to 1st payment, (22 m. 22 d.) 46;466 

Payment being less than the interest, interest 
to the 2d payment, on same principal, 
(14m. fid.) 28.400 

Amount to 2d payment, 

Snm of both payments, 454-*J0= 



Interest to the next payment, (24 m. 26 d.) 

Last payment, 

Interest to January 12, 184", (18 m, d.) 

Balance remaining due January 12, 1847, ©355.901 

$600.75. New York, May 4, 1840. 

76. For value received, I promise to pay to James 
Cunningham, or order, six hundred dollais and seventy- 
five cents, on demand, with interest. 

Benjamin Tucker. 

On this note were endorsed the following pay- 
ments : — 

Oct. 6, 1841, received sixty-four doilars. 

July 8, 1842, received forty-eight dollars and fifty 

Nov, 20, 1844, received two hnndred dollars and 
sixty cents 
What was due May 10, 1846 ? 

$565.90. Buffalo, June 12, 1840. 

77. For value received, I promise to pay William 
Bliss, or order, five hundred and sixty-five dollars and 
ninety cents, on demand, with interest. 

George Packard. 
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On this note were endorsed the following pay- 
ments : — 

Jan. 6, 1S41, received forty-five dollars. 

March 6, 1S43, received sixty-eight dollars. 

Sept. 9, 1844, received thirty-seven dollars. 
What w^s due December 30, 1846 ? 

#340,00. PaoviDEHCE, July 9, 1841. 

78. For value received, I promise to pay to Henry 

Blackstone, or order, three hundred and forty dollars, 

on demand, with interest, ■,, ^ 

' JNoAH Curtis. 

On this note were endorsed the following pay- 
ments : — 

May 4, 1842, received sixty-six dollars and ninety 

cents. 
August 10, 1843, received twenty-nine dollars 

and four cents. 
Oct. 12, 1844, received forty-two dollars and six 
cents. 
Wliat was due November 20, 1845 ? 

$609.65. Philadelphia,, /«7te 8, 1845. 

79. For value received, I promise to pay to Benja- 
min Tucker, or order, six hundred and nine dollars 
and sixty-five cents, in six months, with interest after- 



ards. 



Artemas Smith. 



On this note were endovsed the following pay- 
ments : — 

Oct. 4, 1846, received twenty-five dollars. 
March 15, 1847, received sixteen dollars and 

twenty-fivo cents. 
August 24, 1848, received thirty-six dollars and 
fifty-six cents. 
What was due December 19, 1849 ? 
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$874.95. New Yoek, Mqy.% 1843. 

80. For value received, I promise to pay to Horatio 

Tremlet, or order, eight hundred and seventy-four 

dollars and ninety-five cents, in three months, with 

interest afterwai^ds. m r. 

Thomas Cheever. 

On this note were received the following endorse- 
ments : — 

April 12, 1844, received fifty-six dollars and thirty 

cents. 
July 14, 1845, received twenty-fonr dollars and 

eighty cents. 
Sept, 18, 1846, received two hundred and forty 
dollars and sixty cents. 
What was due February 10, 1848 ? 

ITT. The following, though not a legal rule, is 
adopted by many for computing interest when the note 
on which partial payments have been made is settled 
within a year from the time the interest commenced : — 

Rule. Find the amount of the note for the whole 
time. Then find the amount of each payment, from 
the time it was endorsed, to the time of settlement. 
Subtract ike amount of the several payments from the 
amount of the note. 

Obs. Thia rule is adopted in Verinotii for any period of tima. 

.$240. Providenci:, May 4, 1845. 

81. For value received, I promise to pay to Joshua 
Bent, or order, on demand, two hundred and forty dol- 
lars, with interest. ' ^^^^^ Bradley. 

What is the rule for finding the interest on notes settled within a 
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On this note were received the following endorse- 
ments : — 

Sept, 10, 1845, received sixty dollars. 
Jan. 16, 1846, received ninety dollars. 
What was due May 4, 1846 ? 
1st payment, $60 2d payment, $90 Principal, $340 

Int. 7m.24d., 2.34 Int. am. 18d., 1.63 Int. 13m.. 14.40 

Amount, 62.34 91,62 254.40 

62.34 153.96 



0460. Cincinnati, September 10, 1846. 

82. For value received, I promise to pay to Joseph 

Hovey, or order, oti demand, four hundred and sixty 

dollars, with interest, „ „ 

' PiiiNEAS Brown. 

On this note were received the foUowina; endorse- 
ments : — 

Jan. 4, 1847, received two hundred dollars. 
May 15, 1847, received sixty-five dollars. 
What is duo September 10, 1847? 

l}|340. Portland, June 10, 1848. 

83. Three months after date, I promise to pay to 
Jacob Appleton, or order, three hundred and forty dol- 



lars, with interest. 



William Morse. 



On this note were received the following 
ments : — 

Oct, 14, 1848, received eighty-six dollars. 
Feb. 12, 1849, received forty dollars. 
What was due August 10, 1849 ? 
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§400. Hartford, September 12, 184S. 

84. Four months after date, I promise to pay to 

Charles Newcomh, or order, four hundred dollars, with 

interest. ■,-, „ 

Henry Gay. 

On this note were received the following endorse- 
ments : — 

Dec. 12, 1848, received one hundred and ten 

dollars. 
March 16, 1849, received eighty-six dollars. 
What is due October 9. 1849 ? 

178. The following is the Connecticut rale : — 

" Compute Ike interest on the principal to the time 
of the jirst payment ; if that be one year or more 
from the time the interest com/mejiced, add it to the 
principal, and deduct the payment from the sum total. 
If there be after payment^ made, compute the interest 
on the balance due to the next payment, and then de- 
duct the paym.ent as above, and in like manner from, 
one paym-ent to another, till all the payments are ab- 
sorbed, provided the time between one paym,ent and 
another be one year or more. 

^^ If any payments be irtade before one year's inter- 
est has accrued, then compute the interest on the prin- 
cipal sum- due on the obligation for one year, add it to 
the principal, and compute the interest on the swm 
paid, from the time it was paid, up to the end of the 
year; add it to the sum, paid, and deduct thai sum 
from, the principal and interest, added as above. 

" If a year extends beyond the time of payment, 
then find the am^ount of the principal remaining un- 
paid up to the time of settlement, likewise the amount 
of the endoi'semenis, from the time they were paid to 

Wliat ia the Conneotiout rule .' 
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the time of settlement, and deduct the sum of these 
several amounts from thp amount of the principal 
If any •payments he made of le-^s sum than the tn- 
teresi arisen at the time of suift payment, no ti/terest 
is to be computed, but only on the pitnapal sum for 
any period" 

Ob8. 1. Cast the interest on all of the notes hy eaeh of the preoed- 
mg rules. 

Obb. 3. In some states when a note is written with " interest sn- 
niiaUy," interest is compnted on the principal to the time of settla- 
ment, luid on each year's interest after it is due, and the snm of the 
inlaresta b added to the amount of the principal. 

PROBLEMS IN INTEREST. 

179. The interest, time, and rate per cent, being 
given, to find the principal, — 

Rule. Divide the interest hy the product of the 
rate per cent, and time, and the quotient will be the 
principal. 

Obs. 1. It must be icmernbeved that the rate por cant is a dedmal, 
and espressea a certain number of hundredths. The quotient must 
therefore be pointed off according to the rule of division of decimal 
fractions. 

Obs. 2, Months and days must be reduced to a decimal of a year, 
or to a fractional part of a year. 

8-5. What principal will gain |78.40 in 2 years and 
4 months, at 6 per cent. ? 



3JX.06 

Divide the interest, f 78.40, by the product of the 
rate and time. The time, 3 years and 4 months, is 
2^ years, which, mnhiplied by .06, is .14. As 6 is a dec- 
imal denoting hundredths, the product of 2-^ by .06 will 
be 14 hundredths. 78.40 divided hy .14 will be 
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^560, since thete are as many decimal places in the 
dividend as divisor. 



86, What sum must be invested to gaiii f 450 at 6 
per cent, in 9 months ? 

ST'. What principal will gain $750 at 6 per cent, in 
1 year and 3 months ? 

88. What sum must be invested at 7 per cent, to 
gain §760 in 8 months ? 

89. What sum will pay a semi-annual dividend of 
|640 at 8 per cent. ? 

90. What sum invested at 7 per cent, will pro- 
duce $900 a year ? 

ISO, The principal, interest, and rate per cent, be- 
ing given, to find the time, — 

Rule. Divide the interest by the product of prin- 
cipal and rate, and the quotient will be the time. 

91. In what time will ^640 gain $102.40 at 6 per 
cent. ? 

102.40 

~ 2| years rr 2 years and 8 months. 

640 X. 06 

Dividing the interest, $102.40, by the product of 
the principal and rate, gives 3| years for the time. 
640x. 06^38.40. Two figures for decimals, as 6 per 
cent, is 6 hundredths. As there are the same number 
of decimal places in the dividend and divisor, the quo- 
tient will be a whole number. 



92. In what time will |500 gain $500 at 6 per 
cent. ? 

93. In what time will $460 gain |230 at 6 per 
cent. ? 

What is the rule when the principal, interest, and rate are given ! 
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94. In what time will $330 gain |110 at 6 pet 
cent. ? 

95. In what time will $68.50 gain $34.23 at 6 per 

96. How long will it take $600 to gain $600 at 5 
per cent. ? 

97. How long will it take |800 to gain $800 at 7 
per cent. ? 

98. How long will it take $400 to gain $400 at 10 
per cent. ? 

181. The principal, interest, and time being given, 
to find the rate per cent., — 

UuLE, Divide the interest by the product of the 
principal and time, and the quotient will be the rale 
per cent. 

99. The interest of $400 for 3 years and 6 months 
is $84. What is the rate per cent. ? 

■ — —-~- nz .06. or 6 per cent. 
400 X3i 

Divide tke interest, $84, by the prodnct of the time 
and principal. The product of 400 and 3^ is 1400. 
Since 1400 is not contained in 84, two ciphers must 
be finnexed for decimals. As the dividend contains 
two more decimal places than the divisor, there must 
be the same number pointed off in the quotient. The 
quotient is therefore 6 one hundredths, or 6 per cent. 



100. At what rate per cent, will $840 gain $49 in 2 
years and 2 months ? 

101, A man loaned $750 for 3 years and 4 months, 
and received $160,50 for the use of it. What did he 
receive per cent. ? 

Wliat ia the rulo when the principal, interest, antl time arc ^ven i 
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102. A man deposited in a savings bank f84, for 
which he received |2.10 for 6 months. What per 
cent, did he receive ? 

103. If $500 he received as a semiannual dividend 
on an investment of $100,000, what per cent, is tUe 
dividend ? 

Obh. ThGSB rules may be concisely represented by the following 
fonnulns : — 
Let p represent the principal, t the tame, r the rate per cent., and 
the interest, as follows : — 
p = principsL 



The flrat rule may be represented by the fomiula 

The second rule by the formula := (. 

pxr 

The third rule by the formula r = >■. 



COMPOUND INTEREST. 

SECTION XIII. 
182. Compound Interest is the interest on the 
principal, and on the interest added to the principal 
after it hecomes due. 

Rule. Find the interest on the principal to the time 
the interest becomes due, and add it to the pHnnpal. 
Then find the interest .on this sum for the next peri- 
od, and add the interest as before. Proceed in this 
mannet vnth each successive period at which the inter- 
est becomes due Subtj-act the first principal from 
the last sum, and the remainder will be the corn-pound 
tntere-fl 

What ia the role for compounil interest > 
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it for tliem 

1. What is the compound interest of $300 for 3 
years, at 6 per cent. ! 

$300 
Interest for one year, 18 

Principal for the second year, 318 

Interest for the second year, 19.08 

Principal for the third year, 337.08 

Interest for the third year, 30.2248 

357.3048 
The first principal subtracted, 300 



Compound interest for 3 years, 



2. What is the compound interest of ^600 for 2 
years, to be paid semiannually ? 

3. What is the compound interest of |320 for 2^ 
years, at 7 per cent. ? 

4. What is the compound interest of |540 for 3 
years, at 5 per cent. ? 

5. What is the compound interest of $840 for 2 
years, at 7 per cent., to be paid quarterly? 

6. What is the compound interest of $460 for 3 
years, 4 months, and 10 days? 

183. The process of computing compound interest 
may be much shortened by the following table, in 
which the amount of $1 is computed for 30 years, at 
4, .'), 6, and 7 per cent. 

184. To find the amount of any sum by the 
table, — 

Rule, Multiply the given sum by the amount of 
$1 for the time, as found in the table. 
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COMPOUND INT]';REST, 



hiwing the amouni of 1 dollar, or 1 pound, for (Oiji mt-mhsr of ysan 
under 30, o< 4, 6, 6, B"d 7 per csnU, compaHiul interest. 



ye-w. 


4 p^r rem. 


5 p^r cinl. 


G per VMt. 


T p« cenl. 


1 


1.040000 


1.060000 


1.060000 


1.070000 


2 


1.181600 


1.102500 


1.123600 


1.144900 


3 


1.124864 


1.157025 


1.191016 


1.226043 


4 


1.169858 


1.215506 


1.262476 


1.310796 


5 


1.216652 


-1.276281 


1.338226 


1.402662 


6 


1.265319 


1.340096 


1.418619 


1.600730 


7 


1.316931 


1.407100 


1.603630 


1.606781 


8 


1.368669 


1.477465 


1.593848 


1.71818S 


9 


1.423311 


1.551328 


1.689478 


1.838459 


10 


1.480284 


1.628894 


1.790847 


i.96ria 


U 


1.639464 


1.710339 


1.898298 


2ia4852 


12 


i.601032 


1.795866 


2.012196 


2.253191 


13 


1.666073 


1.886649 


2.132928 


2.409845 


14 


1.731676 


1.979931 


2.260903 


2678654 


16 


1.800943 


2.078928 


2.396558 


2.759032 


16 


1.872981 


2.182874 


2.540351 


2952164 


17 


1.947900 


2.292018 


2.692772 


3.168816 


18 


2.025816 


2.406619 


2.864339 


3.379932 


19 


2.106849 


2.626960 


3.026599 


3.616528 


20 


2.191123 


2.653297 


3.207136 ■ 


3.869686 


21 


2.278768 


2.785962 


3.399563 


4140563 


22 


2.369918 


2925260 


3.603637 


4.430403 


23 


2.464715 


3.071623 


3.819749 


4.740530 


24 


2.663304 


3.226099 


,4.048934 


5.072367 


35 


2.665836 


3.386354 


4.291870 


6.427434 


26 


2.772469 


3.555672 


4.549382 


6.807352 


27 


2.883368 


3.733466 


4.822345 


6.213S68 


28 


2.998703 


3.920129 


5.111686 


6.648838 


29 


3.118651 


4.116136 


5:418387 


7.114257 


30 


3.243397 


4.321942 


6.743491 


7.612255 
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7. What is the amount of $900 for 5 years, at 7 
per cent. ? 

8. What is the amount of $640 for 3 years and 6 
months, at 5 per cent, f 

9. What is the amount of |10.000 for 30 years, at 
6 per cent. ? 

10. What is the antount of $5000 for 20 years, at 5 
percent. ? 



SECTION XIV. 

185. Discount is a deduction of a certain pel* cent, 
from a sum of money, when paid before it is due. 

186. The sum paid is called the pTesent worth. 

187. To find the present worth of any sum of 
money, and its discount for a given time, — 

Rule. Divide the sum by the amount of $1 far 
the rate and time, and the quotient will be the present 
worth. Subtract the present worth from the sum, and. 
the remainder will be ike discount. 

Oas. This rule may be eipreased by the following formula ; — 
The present worth [_p) is equal to the given sum or amount (a) di- 
■vided by 1 plus the product of tlie time (t) and the rate (c). Thus 
p = ™ — -, a — p = the discount. 

The reason of this rule is obvious. Since $1 is the 
present worth of its amount, the present worth of any 
sum will he as many dollars as the amount of 1 dollar 
is contained in it. 

What is ■ the rule to find the present worth of luiy sum of money. 
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1. What is the present worth of $330, payable in 
10 months, when money iS worth 6 per cent. ? 

The amount of $1 for 10 months is $1.05. 
|336 -^ 1.05 = S320, present worth. 

EXAMPLES. 

2. What is the present worth of $464, payable in 
16 months, when money is worth 6 per cent. ? 

3. What is the present worth of $936, payable in 1 
year and 10 months, when money is worth 7 pet 
cent. ? 

4. What is the disconnt on |3300, payable in 9 
months, at 6 per cent. ? 

5. What is the discount on $840, payable in 1 year 
and 3 months, at 6 per cent. ? 

6. A merchant bought a quantity of goods for 
$560.40 cash, and aoid them the same day for $640.80 
on 9 months' credit, when money was worth 6 per 
cent. How much did he gain on the goods ? 

7. What is the difference between the interest and 
the discount of $5000 for 1 year and 6 months ? 

188. It is now almost the universal practice of 
merchants and others to find the discount by the fol- 
lowing rule : — 

Rule. Deduct the simple interest of the given swm 
for the rate and time, the difference will be the pres- 
ent worth. 

EXAMPLES. 

8. What is the present worth of $90 for 2 yeavs and 
4 months ? 

9. What is the present worth of $175.60 for 3 years 
and 9 months, at 7 per cent. ? 
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150 BANK UISCUUNT, 

10. What is the present worth of $840 for 6 moiUlis 
and K) days? 

11. What is the present worth of ^56.75 for 2 
years, at 1 per cent, a month ? 

12. A merchant sold $1500 worth of goods, one 
half to be paid in 6 months, the other half in 9 
months. What sum must he receive for thcra in cash, 
after deducting Ig- per cent, a month ? 

BANK DISCOUNT. 

189, Bank discount of a note, &c., is the interest 
of tha sum specified in the note from the time the note 
is discounted to the time it becomes due, with three 
days additional, called dai/s of grace. 

190. To find the bauk discount on a note, draft, 
»fcc., — 

Rule. Find the interest on the sujn specified in 
the note for the time, including- the three days of 
grace. Subtract the discount from the sum contained 
in the note, and the remainder will be the present 
worth. 

13. What is the present worth of $400 for 90 days, 
at 6 per cent. ? 

.0155 400.00 

400 6.20 

$6.2000, bank discount. |393.80, present worth. 

The interest of $1 for the 93; days is .0155. $400 
multiplied by this interest gives the bank discount, 
$6.20. This, subtracted from $400, gives the present 
worth. 

What is the rule to find tho bank diacani-it on a note, ckaft, &c, i 
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14.. What is the batik discount on a note for f 350 
ef 60 days ? 

15. What is the bank discount on a nole for ^560 
of 90 days ? 

16. What sum will be received from a bank for a 
note of $640 for 4 months ? 

17. What sum will bo received from a bank for a 
note of ^2500, payable in 6 months ? 

IS. What is the bank discount on a note for |5000, 
payable in 9 months ? 

191. To find the sum for which a note must be 
given at a bank, in order to obtain a certain sum for a 
given time, — 

Rule. Divide the su'tn to be obtained by the pres- 
ent worth of %i for the given rate and time, at bank 
discount, and the quotient will be the suTn required. 

It is evident, since the present worth of $1 rec[uire3 
$1 to be discounted, as many dollars will be required 
to be discounted for any sum as the present worth of 
$1 is contained in this sum. 

19. For what sum must a note be given, to be paid 
in 60 days, in order to obtain ^460 from a bank, at 6 
per cent. ? 

$1.0000 
Interest of $1 for 63 days, .0105 

Present worth of $1, .9895 

$460-^.9895— 1464.881. 

The interest of $1 for 63 days, subtracted from ^1, 
gives the present worth of $1. $160, the sum re- 
quired, divided by this, gives the suin for which the 
note must be given. 

asl be given 
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20. For what sum must a note be written, in order 
to receive from a bank ^500 for 6 months ? 

21. For what sum must a note be written, in order 
to receive from a bank f 1000 for 9 months ? 

22. For what sum must a note be written, in order 
to receive from a bank f 400 for 90 days ? 

23. A merchant bought a quantity of goods for 
$600. For what sum must he write his note, to be 
discounted at the bank for 6 months ? 

24. A farmer bought a farm for $5000 cash, and hav- 
ing only half of the sum on hand, he wishes to obtain 
the balance from the bank. For what sum must a 
note be written, to be discounted for 9 months ? 



COMMISSION. 

SECTION XIV, 

1 92. Commission is the compensation paid to agents 

for their services in transacting business for others. It 

is usually estimated at a certain, per cent, of the money 

employed in the transaction. 



193. To find the commission on any sum of 
money, — 

Rule. Multiply the given sum by the per cent., 
and point of as in decimals. 



1. What is the commission on $450,60, at 2^ per 
cent. ? 

2. What is the commission on $886.50, at 3^ per 
cent. ? 

What is commission f Eecite the rule. 
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3. What is the commission on $630.40, at 4j per 

4. A commksion merchant sold goods amounting to 
$6560.75, at li per cent. What was his commis- 
sion? 

5. An auctioneer sold goods at auction, amounting 
to $376,40, at 24- per cent. What was his commis- 
sion ? 

6. An auctioneer sold goods at auction, amounting 
to $640,50, at 2f per cent. What was his commis- 
sion ? 

7. A collector was entitled to 4^ per cent. on,the 
money collected. How much commission did he re- 
ceive on $2060 ? 

8. A commission merchant sold goods amounting to 
$75,600, at 3^ per cent. What was his commission ? 

194. To find the commission when it is to bo de- 
ducted from the given sum, and the remainder to be 
invested, — 

RnLE. Divide the given smto by $1 plus the given 
rate of commission, and the quotient will be the sum. 
to be invested. Subtract the sum to be invested from- 
(he given sum, and the remainder will be the discount. 

0B3. This mlB is the same as the rule for discount, iritli the 
esoeption of the lime. 

It is evident that the given sum must contain $1 
plus the commission as many times as there are dollars 
to be invested. 

EXAMPLES. 

9. A gentleman sent to a broker $1218, to be in- 
vested in railroad stock, after deducting his commis- 
sion of li per cent. How much did the broker receive 
for commission, and how much did he invest ? 

a given sum, to ]>e in- 



iiMP^h, Google 



164 STOCKS. 

10. A merchant sent to his agent $2440, to purchase 
goods, after deducting his commission of 3^ per cent. 
How much was his commission, and what sum did 
he spend for goods ? 

11. A merchant sent to his agent in Buffalo ©5049, 
to purchase flour. How many barrels of flour did he 
purchase, at $4J per barrel, after deducting his com- 
mission of 3 per cent. ? 

13. A broker negotiated a bill of exchange of 
$6015 for i per cent. How much commission did he 



SECTION XY. 

195. The money employed by companies in trade 
is styled stock, as bank stock, railroad stock, manufac- 
turing stock, &c, ; also government bonds and funds 
are styled stocks, 

196. The whole amount invested by any company 
or corporation is called the capital stock, which is usu- 
ally divided into shares. 

197. The first cost of a share is called its pat- 
value. 

Ob3. Par is from a Latin ivotd, signifying equal. 

198. When stocks will sell for their first cost, they 
are said to be at par. "When they will sell for more 
than their first cost, 'they are said to be above par, or 
at a premium. When they will not sell for their first 
cost, they are said to be below par, or at a discount. 

199. The profits of stock aje called dividends, 
which are paid at regular periods to the owners or 
stockholders. 

What; is stock? What ia capital stock! What is par va'uo? 
When are stocks said to be at par ? When above par i When below 
pav i What are the profits of stock called f 
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200. To find, the value of stocks, — 

Rule. When thestocks are above par, ntuUiply 
the sum invested by ^l phis the per cent, and the 
product will be their value. 

When the stocks are below par, multiply the sum 
invested by $1 minus the per cent., and the product 
will be their value. 

EXAMPLES. 

1. What is the value of $900 in stock, at 6 per cent, 
above par ? 

3. What is the vakre of $1000 in stock, at 3^ ptr 
cent, below par? 

3. What is the value of |500 in stock, at 10^ per 
cent, below par ? 

4. What sum must be paid for 20 shares in the 
Western Railroad stock, at 5 per cent, above par, the 
par vahie of each share being f 100? 

5. What sum must be paid for SO shares in the 
Worcester Railroad, at 3| per cent, below par, the par 
value of each share being $100 ? 



INSURANCl';. 

SECTION XVI. 

201. Insurance is a secnrity given to pay a cer- 
tain sum on ships, houses, or property of any kind 
that may be destroyed by fire, accidents, or at sea. 

202. The sum paid for the insurance is called the 
premium, and is estimated at a certain per cent, of the 
value of the property insured. 

203. The written agreement or certificaCn is called 
the policy. 
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304, The company or persons insuring are calleil 
underwriters. 

Ors. Property ia soldom. insured for its whole value. 

205. To find the premium on any amount of prop- 
erty insured, — 

Rule. Multiply the sum to be insured by the pei 
cent., and the product loill be the premium. 

This rule is the same in principle as percentage. 



1. What is the premium for insuring $4000 on a 
house, at 1| per cent. ? 

3. What premium must be paid for insuring $600 
on a barn, at 2| per cent. ? 

3. What premium must he paid for iosuritig $9000 
on a store, at If per cent. ? 

4 What premium must be paid for insuring a cargo 
of cotton from New Orleans to Liverpool, valued at 
®9600, at 1 per cent. ? 

i6. What premium must be paid for insuring a cargo 
of sugar from Havana to St. Petersburg, valued at 
$25,000, at 2i per cent. ? 

6. If a vessel and cargo, val\ied at $65,000, and 
insured at 4^ per cent., were lost, what would be the 
loss to the underwriters ? 

7. What sum mnst be insured on a vessel and cargo, 
valued at $40,000, at 5J per cent, in order to include 
the premium and the property insured ? 

8. What sum must be insured on $70,000, to in- 
clude the premium of 4^ per cent, and at 
on' the property insured of ^ per cent. ? 

What are underwriteiB ! Recito the rule to find the pre 
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PROFIT AND LOSS. 

SECTION XVII. 

206. Phofit and Loss treats of the gain and loss 
in trade, and shows how the price of goods must be 
adjusted, to gain or lose a certain per cent. 

207. The price at which goods are bought is called 
the first or prime cost ; that at which they are sold, 
the sidling price. When the selling price is greater 
than the prime cost, there is a gain ; when the selling 
price is less than th,e prime cost, there is a loss. 

308. The gain or loss is always reckoned at a cer- 
tain per Cent, on the prime cost. 

209. To find the gain or loss per cent., when the 
selling price and prime cost are known,— 

Role. Divide the gain or loss by the prime cost, 
and the quotient, multiplied hy 100, will he the gain 
or loss per cent. 

Oh3. The giuiL or loss is the diffcfence between the piime cost and 
the selling price. 

The reason of this rule is obvious. The gain or 
loss, divided by the sum on which it was gained or 
lost, will give the gain or loss on 1 dollar, &c. This, 
midliplied by 100, will evidently be the gain or loss 
on 100, which will be the per cent. 

1. What is the gain per cent, on cloth bought at $5 
per yard and sold at |6 per yard ? 

6 — 5 — 1. i X -^F — 20 per cent. 

The difference between the prime cost and selling 

"What ia profit and loss ! "What is the prime coat ? "What is the 
Belling price? On what lathe gain or loss per cent, always reckoned J 
What is the rule for finding the gain or loss pet cent., when the sell- 
ing price and prime cost are known i 
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price is $1. This, divided by 5, and multiplied by 
XOO, gives 20 per cent. 



2. Bought sugar at 6^ cents per pound, and sold it 
at 8 cents. Wbat was the gain or loss per cent. ? 

3. Bought cloth at ffi4.75 per yard, and sold it at 
$5 per yard. What was the gain or loss per cent. ? 

4: Bought cloth at f 5 per yard, and sold it at $4.75 
per yard. What was the gain or loss per cent. ? 

5. Bought molasses at 28 cents per gallon, and sold 
it at 31 cents per gallon. Whal was the gain or loss 
per cent. } 

6. Bought corn at 65 cents a bushel, and sold it at 
62 cents per bushel. What was the gain or loss per 
cent. ? 

7. Bought 7i cords of wood at $3.50 per cord, and 
sold it at ®3.75 per cord. What was the gain or toss 
per cent. ? 

8. Bought butter at 17 cents per pound, and sold it 
at 20 cents per pound. What was the gain or loss per 
cent. ? 

9. A broker bought stocks at $96 per share, and 
sold theai at $102 per share. What did be gain per 
cent, f 

210. To find the prime cost, when the gain or loss 
per cent, and the selling price are known, — 

B.OLE. Divide the selling price hy 1 plus the gain 
w minus the loss per cent.j and the quotient will be 
the prime cosL 

10. A merchant sold cloth at $6 per yard, and gained 
SO per cent. What was the prime cost ? 

1+.20:^1.20)6.00( |5 
6,00 

!ost, ivKeii the selling price 
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The selling price, $6, divided by 1-J-.20, which is 

9.0 (liviiH ite-l as rlip nrimp cnst. 



1.20, gives ^5 as the prime cost. 



EXAMPLES. 

11. A farmer sold wood at ^5.40 per cord, and 
gained 8 per cent. What was the prime cost ? 

12. A farmer sold hay at ^14 per ton, and gained 
25 per cent. What was the prime cost ? 

13. A merchant sold nails at 6^ cents per pound, 
and lost 10 per cent. What was the prime cost ? 

14. If 20 per cent, be gained on raisins, at $2.75 per 
box, what is the prime cost ? 

15. If 15 per cent, be -gained on rice, at 4^ cents 
per pound, what is the prime cost ? 

16. If 12J per cent, be gained on potatoes, at 48 
cents per bushel, what is the prime cost? 

17. If 9 per cent, be gained on cheese, at 10 cents 
per pound, what is the prime cost ? 

18. A merchant sold sugar at 6J cents per pound, 
which was 10 per cent, leas than it cost him. What 
was the prime cost ? 

19. A gentleman sold land at f 175 per acre, which 
was 25 per cent, less than it cost him. What was the 
prime cost ? 

20. A merchant sold coal at $5^ per ton, which was 
8 per cent, (ess than it cost him. What was the prime 
cost? 

2 J 1. To find at what price goods must be sold, in 
order to gain or lose a certain, per cent., — 

Rule. Find the required per cent, of the prime 
cost, and add this per cent, to it, if there is to be a 
gain ; but subtract this per cent, from the prime cost, 
if there is to be a loss. 

What is the rule for finding tte aelling price to gsin a certain pet 
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21. Bought flour at $i per barre!. At what price 
must it be sold to gain 20 per cent. ? 



20 per cent, of $i is 80 cents, which, added to $i, 
gives $4.80, the selling price. 

EXAMPLES. 

22. A merchant bought cloth at $5.00 per yard. 
At what price must it be sold, to gain 25 per cent. ? 

23. A merchant bought sugar at 7^ cents per pound. 
At what price must it be sold, to gain 15 per cent. ? 

34. A merchant bought molasses at 38 cents per 
gallon. At what price must it be sold, to gain 13^ per 
cent, ? 

25. A merchant bought cotton at 9 cents per pound. 
At what price must it be sold, to lose 20 per cent, ? 

26. A farmer bought apples at 42 cents per 
bushel. At what price must they be sold, to lose 25 
per cent. ? 

27. Bought cotton at |275 per bale. For how 
much must it be sold per bale, to gain 30 per cent, f 

28. A merchant bought flour at $4.50 per barrel. 
At what price must it be sold per barrel, to lose 15 
per cent. ? , 

29. Bought molasses at 28 cents per gallon. At 
what price must it be sold per gallon, to lose 12^ per 
cent, ? 

213. To find the gain or loss per cent, at any pro- 
posed price, when the selling price and Che gain or 
loss per cent, is known, — 

Rule. First find the prime cost, and then the gain 
or loss per cent, at the proposed price. 
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30. A merchant sold sugar at 8 cents per pound, 
and gained 10 per cent. What per cent, would he 
have gained if he had sold it at 9 cents per pound ? 

31. A farmer sold corn at 65 cents per bushel, and 
gained a per cent. What per cent, would he have 
gained if he had sold the com at 70 cents per 
bushel ?■ 

32. A farmer sold rye at 95 cents per bushel, and 
gained 8 per cent. What would he have gained or 
lost per cent, if he had sold the rye at 80 cents per 
bdshel ? 

33. A man sold his farm for $4560, which was 10 
per cent, more than it cost him. What would he have 
gained or lost per cent, if he had sold it for 
$4000 ? 

34. A farmer sold land at 5 cents per foot, and 
gained 25 per cent, more than it cost him. What 
would he have gained or lost per cent, if he had sold 
it at 3J cents per foot ? 

35. A grocer sold tea at 45 cents per pound, and 
gained 10 per cent. What would he have gained per 
cent, if he had sold it at 50 cents per pound ? 

36. A merchant sold broadcloth at $4.75 per yard, 
and gained 13^ per cent. What would he have 
gained per cent, if he had sold it at $5.25 per yard? 

37. A farmer sold oals at 37^ cents per bushel, and 
lost 14 per cent. What would he have gained or lost 
per cent, if he had sold them at 48 cents per bushel ? 

38. A merchant sold coffee at 11 cents per pound, 
and gained 10 per cent. What would he have gained 
per cent, if he had sold it at 12J cents per pound ? 

39. A farmer sold potatoes at 35 c^nts per bushel, 
and lost 12^ per cent. What would he have gained 
or lost per cent, if he had sold them at 40 cents per 
bushel ? 



11 
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PRACTICAL QUESTIONS, 



40. A man bought 13 acres of land at 3 cents per 
foot, and after keeping it 10 years, sells it at 20 per 
cent, advance. Allowing money to be worth 6 per 
cent., does he gain or lose, and how much ? 

41. A merchant bought 500 barrels of flour in Chi- 
cago, at $4 per barrel ; he paid for freight to Boston 
65 cents, and for truckage, 7 cents per barrel ; he sold 
it in Boston at ^5^ per barrel. How much did he gain 
per cent. ? 

42. A merchant bought at New Orleans 500 bales 
of 'cotton, of 300 pounds each, at 6^ cents per pound ; 
he paid for freight to Liverpool 1^ cents per pound ; 
for wharfage and truckage, $50 ; he sold the cotton 
for 9 cents per pound. Di,d he gain or lose, aud how 
much per cent. ? 

43. A merchant bought in Maine 150,000 feet of 
lumber, at $9 per 1000 feet; he paid for freight, 
truckage, and wharfage, ®4860. At what price per 
foot must he sell the lumber, to gain 20 per cent. ? 

44. A merchant bought in Vermont 6000 bales of 
wool, of 100 pounds each, at 40 cents per pound; he 
paid for freight and truckage to Boston 65 cents per 
bale. At what price per pound must he sell the wool, 
to gain 25 per cent. ? 

45. A merchant sold llour at $6g- per barrel, and 
thereby gained 12} per cent. What would he have 
gained per cent, had he sold the flour at $6 per barrel ? 

46. A grocer bought 10 boxes of Havana sugar, of 
400 pounds each, at 6^ cents per pound ; he paid for 
freight, truckage, &c., $1.75 per box; he gained 2 
per cent, on the weight of the sugar ; he sells it at 7} 
cents per pound. How much does he gain per cent. ? 

47. A merchant sold tea at 45 cents per pound, and 
gained 12^ per cent. What would he have gained per 
cent, if he had sold the tea at 64 cents per pound ? 
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SECTION xvin. 

213. Ratio is the relation which one quantity 
hears to another of the same kind with respect to 
magnitude. 

214. The ratio of two numbers is the gtiotient re- 
sulting from dividing the frst hy the second. Thus 
the ratio of 12 to 4 is 3 ; the ratio of 30 to 5 is 6 ; 
since 12 divided by 4 is -^^=3, and 3l> divided by 5 
is ^^6. 

215. The two numbers are called the terms of the 
ratio. The first is called the antecedent, the second, 
the consequent, and may either be expressed in the 
form of a fraction, — the antecedent for the numerator, 
and the consequent for the denominator, — as -j^, or 
by placing two points between them, as 12 : 4. 



216. If both terms of the ratio be ^multiplied or 
divided by the same number, the ratio mil not be 
changed. Tims 12 : 4 is the same ratio as 6 : 2, 
24 : 8, and 36 : X2, This is evident from the fact 
that the terms of a ratio are the terms of a fraction, 
which may be multiplied or divided without changing 
its value, (Aht. 84.) 

217. An inverse or reciprocal ratio is the ratio of 
the consequent to the antecedent, and is expressed by 
<^hanging the order of the terms, or by inverting the 
fraction. Thus the ratio of 3 to 6, or f, is a direct 
ratio; the ratio of 6 : 3, or f, is an inverse or recipro- 
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cal ratio, and is always the same as the ratio of the 
reciprocals of those numbers. Thus -} : i- 



Obs. Tor deflnition of 
218. A compound ratio is composed of two s 

ratios. Thus, 

The ratio of 5 : 20 is 4 



The ratio of 5 X 6 : 20 X 36 is 24. 

As the terms of a ratio are the same as the terms of 
a fraction, they may be treated as such in every 
respect. 



What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 



the ratio 
the ratio 
the ratio 
the ratio 
the ratio 

is the ratio 
the ratio 

.. the ratio 

is the ratio 
the ratio 
the ratio 
the ratio 

is the ratio 
the ratio 
the ratio 
the ratio 
the ratio 
. the ratio 

is the ratio 



EXAMPLES. 

of 8:4? 
of 9 : 6 ? 
of 12 : 16 ? 
of 27 : 30 ? 
of 39 : 48 ? 
of 64 : 72 ? 
of 84 : 104 ? 
of 96 : 113? 
of 102:28? 
of 148 : 34 ? 
of i : 2 ? 



of 5 
of i: 

off; 
of 5^ 

of n 

of Si 
of ^5? 
of 7i 



^1 
A? 
: 16|? 

; 15i? 
: I9i> 
:23|? 
: llf J 
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PEOPOirnoN. 
PROPOHTION. 

SECTION XIX. 

219. Proportion is the union of two equal r 
Thus, 6 : 13 : : 4 : 8, or A— |. 



S20i The first and fourth terms are called tlie ex- 
tremes ; the second and third, the means. 

Ous. The first and third terms are somelimGS called the first and 
second Bntecedeiit ; and the second and iouvth, the fliat and second 
consequent. 

221. In any proportion, if the first term be greater 
or less than the second, or equal to it, the third term 
will also be greater or less than the fourth, or equal 
to it. 

222. In every proportion the product of the ex- 
tremes is equal to the product of the means. Thus 
in the proportion, 20 : 5 : : 36 : 9, the product of 
20x9=180,' 6x36 = 180. 

223. Four numbers are in proportion when the 
product of the extremes is equal to the product of the 
fneans. 

224. If any three terms of a proportion are known, 
the other may easily he found. 

225. The product of the second and third terms, 
divided by the fir.it, will give the fourth. 

Od3. Let the nnknown term be represented by u. 

3 3 

8 : 6 ; : 12 ; ». 1^*. - 9 = „. 
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PKOPORTION. 



1: 9 : : r : 



:15i 



326. The product of the second and third terms, 
divided by the fourth, vnll give the first. 

2X4 ^ p „ ^ 
6 ■ — ■ 

12x8 

r 



« : 4 : ; 3 : 6. 
II : 8 : r 12 : r. 



; 13t : 



227. TIte product of the first and fourth terms, 
divided l>y the third, witl give the second. 



3:u 


: : 12 : 18. 


12 


6:! 


: : 6 : 14. 


"X*^ -16t-„ 



228. The product of the first and fourth terms, 
divided by the second, will give the third. 



r : 10 ; : w : 4. 



10 



- — 2-fs — u. 



999. If four quEuitities are in proportion, they will 
reraain so if the extremes are put in the place of the 
means, and the means in the, place of the extremes. 
The proportion will also remain the same if the means 
and the extremes are interchanged, as in the following 
examples 

4: 12: 



12 



s: — 




: 4: 


; 15 


: 15: 


: 4 


: 4: 


: 15 


: 15: 


: 4 



12 



4: 5 
13 : 12 
15 : 5 



12 



15 
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in each of these proportions the product of the ex- 
tremes is equal to the product of the means. 

As a proporfiou is composed of two simple ratios, 
it may always ,be changed to the form of fractions, 
and treated the same as simple ratios. 

330. When three terms are given or known, they 
may he arranged in a proportion hy the following 
rule : — 

Rule. Write that number /or the third term which 
is of the same kind as (he fourth term. 

If the fourth term must be greater than the third 
term, write the greater of the other two numbers for 
the second term, atid the less for the first. If ike 
fourth term must be less than, the third, write the 
greater of the other two numbers for the first term, 
and the less for the second. 

The product of the second and third terms, divided 
by the first, will give the fourth term, 

' Ob3. 1. Factors wMoh ace common, to the dividend and divisoi' 
should be cancelled. 

Ona, 2. If either of the terms be a deaominate number, they must 
be reduced to the lowest denomination mentioned in either. 

Ona. 3. It may readily be perceiYed, from the conditions of the 
question, whether tlie fourth, term be greater or less than the third, 

1. If 12 yards of cloth cost $42, what will 16 yards 
cost ? 



12 ; 16 : : 



4 14 

3-6x43 . 



Make $42, the same kind as the requu:ed m lourlh 
term, the third term. It is exfident that 16 yards 
must cost more than 1,2 yards ; 16 yards, must there- 
fore be the second term, and 12 yaids the hrst The 
product of the second and third, divided hy the first, 
gipes $56. The 12 is cancelled, because its factors, 3 
and 4, are also factors of 16 and 42. 
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3. If 6 yards of cloth cost $30, what will 9 yards 
cost r 

3. If 13 bushels of wheat cost $15, how many 
bushels can be bonght for $75 ? 

4. If 14 pounds of flour cost 68 cents, what will 
196 pounds cost? 

5. If 9 cords of wood cost |30, how many cords 
can be bonght for $156 ? 

6. If 13 moti can cut 49 cords of wood in a day, 
how many cords can 20 men cut in the same time ? 

7. If 12 pounds of rice cost %%, how many pounds 
can be bought for $56 J? 

8. If 34 acres cost $160, what will 164 acres cost ? 

9. If 12 m(sn can perform a piece of work in 60 
days, how many men would perform the same work 
in one third of the time ? 

10. If 48 rneti can build a wall in 36 days, how 
many men will be required to do the .same in 72 
days ? 

11. If 160 barrels of flour can be bought for $640, 
how many barrels can be purchased for $3340? 

12. If 10 tons of hay can be purchased for $96, 
how many tons can be purchased for $240 ? 

13. How far can a man travel in 16 days, if he 
travel 960 miles in 12 days ? 

14. If 9 men can reap 12 acres of rye in 15 days, 
how much would 15 men reap in the same time ? 

15. If A can do a piece of work in 9 days, and B 
can do tho same in 13 days, what part of it can both 
do in 3 days ? 

16. If a person walk 396 rhiles in 14 days, of 12 
hours each, in how many days, of 9 hours each, can 
he walk the same distance ? 

17. A hare, pursued by a dog, was 96 yards before 
him at starting. The dog ran 7 yards while the haro 
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ran 5. How far did the dog nm before overtaking 
the have ? 

18. $540 were divided between three person^i, A, 
B, and C, in the following proportion: A received $5 
as often as B received 6, and 7. How ranch did 
each receive ? 

19. There are two numbers in proportion as 4 to 9> 
the larger of which Is 117. What is the smaller? 

20. There are two numbers in proportion as 9 to 7, 
the smaller of which is 126. What is the larger ? 

21. If a staff 3 feet- long east a shadow 5 feet in 
length, what is the height of a tower whose shadow 
at the same time is 175 feet ? 

22. If a reservoir containing 5690 gallons have two 
pipes, one of which discharges 50 gallons a minute, 
and the other admits 46 gallons a minute, in how long 
time, when it is full, will it be emptied ? 

23. If 36 yards of cari^eting, ^ of a yard wide, will 
cover a floor, how many yards, 1^ wide, will he re- 
quired to cover the same floor ? 

24. If I of a ship be worth $12,000, how much 
will i of the. same be worth ? 

25. If 9^ yards of cloth are worth $57, what are 
12i yards worth ? 

26. If 16 men can perform a piece of work in 10 
days, how many men can perform a piece of work 6 
times as large in ^ of the time ? 

27. If 9 men can mow 21 acres in 5 days, how 
many men would be required to mow 40 acres in the 
same time ? 

28. If A can cnt 2 cords of wood in 12^ hours, and. 
B can cut 3 cords in 17^ hours, how many cords can 
they both cut in 24^ hours ? 

39. A, B, and C start at the same time and the same 
place to travel round an island 75 miles in circumfer- 
ence. A goes 5 miles a day, B 8, and 10. In what 
time will they aU be together ? 
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30. If 69 yards of carpet, f of a yard wide, will 
cover a floor 18 feet wide, what is the length of the 
room ? 

31. At what time, between 3 and 4 o'clock, are the 
hands of a watdh together ? 

32. If a board be 9 inches wide, what must its 
length be to contain 6 square feet ? 

33. Two ships sailed together from Boston to San 
Francisco. One sailed at the rate of 6 miles an hour, 
and the other 5^, on an average, the whole distance. 
The iirst arrived in 165 days. In how many days did 
the other arrive ? 

34. If the circumference of the wheel of a railroad 
car be 7 feet, and it make 5 revolutions in a second, 
in how long time will the car nm from Boston to Prov- 
idence, a distance of 42 miles ? 

35. If the diameter of a wheel be 4 feet, and it 
make 445 revolutions in a mile, what would be the 
diameter of a wheel which makes 593^ revolutions in 
the same distance ? 



231. The preceding examples may also be per- 
formed by analysis. 

S32. Analysis is a process of Sliding the value of 
a unit, or any part of a unit, of a given number, and 
from this, finding the value of any proposed number 
of- units' or parts of units. Thus, if 3 yards of 
cloth cost $12, what will 5 yards cost? If 3 yards 
cost $12, 1 yard will cost ^ of |12, or $4. If 1 
yard cost $4, 5 yards will cost 5 times $4:, which is 
#20. 

36. If 2i bushels of corn cost $1.50, what will 7J 
bushels cost? In 2^ bushels there are 5 halves of 
a bushel. If 5 halves of a bushel cost $1.50, 1 
Wliat is analyaiB } 
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half will cost 30 cents. If 1 half cost 30 cents, 7^, 
which is 15 halves, will cost 15 times 30 cents, which 
is $4.50. 

233. When the immbers are large, cancellation 
may be used with advantage in the analytical method. 

37. If 15 cords of wood cost ®52.50, how much 
will 20 cords cost ? 



17,50 



X — '^ — 70,00. 



If 15 cords of wood cost $53,50, 1 eord will cost 
i\ of $52.50, which may be expressed by writing 
$52,50 for a numerator, and 15 for a denominator. 
20 cords will cost 20 times as much, which may bo 
expressed by a fraction and by the sign of multiplica- 
tion. The factors of 15 are 3 and 5, which are com- 
mon to the numerator, 52,50, and to 20. 



COMPOUND PROPORTION. 

SECTION XX. 
234. Compound Pkopohtion is composed of a com- 
pound and a simple ratio. 

335. A compound proportion may be resolved into 
as many simple proportions as there are pairs of terms, 
pr may be combined into one. 

336. In every compound proportion, one of the 
given numbers is always of the same kind as the 
required number. 

237. Rule. Write that mtmberfor the third term 

What is compomid proportion f Into what may a compound pro- 
portion bo resolyed } 'Wliat is of tho eame kind aa the lequiied 
term J What is the rule for eomponnd proportion ? 
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which is of the same kind as the required term. Then 
take two numbers of the same kind for the first and 
second terms, and arrange them as in simple propor- 
tion. - Proceed in this manner with each pair of sitm- 
lar terms, and write them under the former. The 
continued product of the third and all Ike second terms, 
divided by the continued product of all the first terms, 
will give the required twm. 

1. If 16 horses eat 9 bushels of oats in 6 days, how 
many horses will eat 24 hushels in 8 days ? 

9 : 2i : : 16 g^X 1-0X0 _ 33 

8:6:: ^^^ 

Make 16 the third term, as it is of the same kind as 
the required term. As more horses are required to eat 
24 bushels than 9, in the same time, make 24 the sec- 
ond term, and 9 the first, of the two remaining terms. 
Make 8 days the first, and 6 days the second term, as 
a less number of horses is required to eat the same 
quantity in 8 days than in 6 days. The continued 
product of all the second and the third terms, divided 
by the continued prodnct of the first terms, gives 33 
horses as.the required term. 

Obs. 1. The numbers to be multiplied and divided ehould be 
written 33 directed in the rule for oancellalion, (Am. 65.) 

Oua. 2. The fii«t and Beooiid terms must ba of the same denom- 
ination, and if the third term be a denominate nuniber, it muKt be 
roduoed to the lowest denomination mentioned in it. 

Obs. 3. The conditions of every question ahonld be thoroughly 
understood before attempting to arrange the numbers in proportion. 

EXAMPLES. 

2. If 6 cows produce 56 gallons of mill; in 4 days, 
how many gallons will 26 cows produce in 7 days? 

3. If 5 furnaces consume 30 tons of coal in 6 days, 
how many tons, at the same rate of consumption, 
will 6 furnaces consume in 40 days ? 
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4. If a person travel 120 miles in 4 days, by walk- 
ing 9 hsurs a day, what time will be required to travel 
386 miles, by walking 7 hours a day ? 

5. If the freight of 2 tons, 12 cwt. 30 lb. for 42 
miles be $8.50, what would be the freight of 16 tons, 
10 cwt. 16 lb. for 140 miles? 

Questions in compound proportion may be most in- 
telligibly performed by analysis and cancellation. 

6. If 32 horses eat 24 bnshels of oats in 8 days, 
how many bushels will 16 horses eat in 6 days ? 

?^^<i:^^L^^ 9 bushels. 
g^XS 2 



If 33 horses eat 24 bushels in 8 days, 1 horse will 
eat gV of 24 in 8 days ; and in 1 day 1 horse will eat 
I as much as in 8 days. 16 horses will eat ] 6 times 
as much as 1- horse in 1 day, and 6 times ss much 
more in 6 days. 24 is therefore divided by 32 and 8, 
and multiplied by 16 and 6. The common factors 
being cancelled, the required term is 9 bushels. 

7. If 6 men cam $150 in 4 weeks, working 6 days 
a week, how much would 10 men earn in 7 weeks, 
working 5 days a week ? 

8. If 84 men mow 72 acres of grass in 15 days, 
how many acres will 96 men mow in 12 days ? 

9. If 27 men build 54 rods of wall in 26 days, how 
many rods will 32 men build in 39 days ? 

10. If $300 gain $16 in 12 months, what principal 
will gain $10 in, 9 months? 

11. If 18 compositors can set up 34 sheets in 8 days, 
how many sheets woidd 45 compositors set up in 14 
days ? 

12. If 5 persons can be maintained 30 days for $60, 
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how much money would be required to support 24 
persons 365 days ? 

13. If 1'2 men can build 18 rods of wall in 30 days, 
working 9 hours a day, how many days would be re- 
quired for 18 men, working 8 hours a day, to build a 
similar wail, 52 rods long? 

14. If 16 men can build a wall 40 rods long, 4 feet 
high, and 3 feet thick, in 16 days, working 8 hours a 
day, in how many days will 20 men, working 9 hours 
a day, build a similar wall, 160 rods long, 6 feet high, 
and 5 feet thick ? 

15. If 1080 bricks, 8 inches long, and 2 inches 
wide, are required for a walk 20 feet long, and 6 feet 
■wide, how many bricks will be required for a walk 
100 feet iong, and 4 feet wide ? 



PARTNERSHIP. 

SECTION XXI. 

238. Partnership is the process of ascertaining 
the gain or loss of partners in trade. 

339. The money invested is called the capital or 
stock. 

S40, The profit to be divided is called the divi- 
dend. 

241. To find each partner's share of the profit or 
loss, when there is no reference to time, — 

Rule. Divide the whole gain or loss by the amount 
of the whole stock, or the number of shares in trade, 
and multiply the quotient by each man's stock, or share 
of the slock. 

■What ia partnersliip ! "What is the money invested cfllled ? What 
is osUeil the dividend r 
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It is evident that the whole gain or loss, divided by 
the sum on which it was gained or lost, will give the 
gain or loss on f 1. This, multiplied by each partner's 
stock or interest, will give the gain or loss of each 
partner. 

1. Two persons, A and B, trade together. A puts 
- — ■ ■ ^ |28(). 



teOO, B 1800. They 
lat is eacii man's share el 


gain in n 
F the profit 




600 + 80C 


1 = 1400. 


20 


6 




m_ 

i«0 


X «« = 

1 


$120, A'b s 


20 


8 





.^!j^ X — — ^ #160, B's share. 
U00 1 

The whole gain, $280, divided by the amount of 
the whole stock, $1400, and multiplied by each part- 
ner's share, gives $120 for A's share, and #160 foi 
B's share. 

2. Three persons, A, B, and G, enter into partner- 
ship. A advances $400, B $500, and $600. They 
gain by trade $640. What is each person's share of 
fhe profit ? 

3. A, B, C, and D, purchase a ship. A pays for 6 
shares, B for 5, C for 4, and D for 3. They receive 
net freight $4560. What sum ought each to receive ? 

4. An insolvent debtor owes to one of his creditors 
$450, to another $560, to a third $840. His property 
amounts to only |1250. How much will each of his 
creditors receive ? 

5. A gentleman left his estate in his will to his four 
sons, A, B, C, and D, as follows : To A $1600, to B 
$1500, to C 1860, and to D 2000. But his whole 
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property, after his debts were paid, amounted only to 
^4840. How much will each son receiife ? 

6. A, B, and eater into partnership. A's stock 
was $800, B's $900, and O's #1000. They lose 10 
percent, of the whole stock:. What was each man's 
share of the loss ? 

7. Two persons engage in trade. The whole sum 
invested is $5000. They gain |600. A puts in | of 
^ of i of the whole, and B puts in the remainder. 
What was each man's share of the gain, and what did 
each put in ? 

8. A, B, and C owned a ship and cargo, valued at 
$75,000, and insured for $60,000, which was a total 
loss. A owned %, B i, and C the remainder. How 
much of the insurance ought each to receive, and what 
was each man's share of the loss ? 

9. A and B purchase a lot of land for $4500. A 
pays ^ of the price, B the remainder. They gain by 
the sale of it 'iO per cent, of the first cost. * What is 
each man's share of the gain ? 

10. A, B, and C purchase a lot of woodland. A 
pays $200, B $300, and C $400. A works 40 days 
in cutting the wood, B 30 days, and 20 days. A 
pays for cutting $75, B $50, and C $20. They 
sell 400 cords of wood, at $4 a cord. Allowing each 
man's labor to be worth f 1 a day, what ought each 

11. The sum of $5000 is to be divided among 4 
persons as follows : A is to receive -J, B ^, and O is to 
receive |5 as often as D receives $4. How much 
ought each man to r 



S42. To find each partner's share of the gain or 
loss, when the capital is invested for different peri- 



RuLE. Multiply each mail's stock by the lime of 
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its continuance in trade, and divide the whole gain or 
loss by the siim of the several products, and multiply 
ike quotient by the product of each man's slock and 
time., which will be each partner's gain or loss. 



12. Three merchants, A, B, atid C, entered into 
partnership. A put in $600 for 4 nnonths, B $750 for 
2 months, and C $900 for 5 months. They gained 
$.188. What is each man's share of the gain ? 

600 X 4 =: 3400 
750 X 3 =z 2250 
900 X 5 = 4500 




120, B's share. 



;240, C's share. 



Dividing the whole gain, 488, by the snm of the 
products, gives tlie fraction ^^, which, reduced to- 
ils lowest terms, is ^. This, multiplied hy the prod- 
uct of each man's stock and time, gives f 128 for A's 
share, ^120 for B's share, and |240 for C's share. 75 
being a factor of 2400, 2350, aud 4500, the numera- 
tors of (he several fractions, and also in the denomina- 
tor, it can be cancelled in each. 
12 
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PARTNERSHIP. 



13. A, B, and C entered into partnership. A put in 
^1000 for 4 months, B |900 for 5 months, C $1300 
for 3 months. They lost $600. What was each 
partner's share of the loss? 

14. A, B, and C contract to perform a certain piece 
of work. A employs 40 men for 4^ months, B 45 
men for 3^ months, C 50 men for 2J months. They 
gain, after paying al! expenses, ®850. What part of 
the gain belongs to each ? 

15. A commenced business January 1, with a capi- 
tal of $10,000. April 1 he admits B as a partner, 
with a capital of $5000. September 1 they receive C 
as a partner, with a capital of $3000. At ihe end of 
the year they had gained $2600, What was each 
man's share of the gain ? 

16. Pour men hired a pasture for $175. A puts in 
16 cows for 8 months, B puts in 12 cows for 9 months, 
C puts in 10 cows for 10 months, D puts in 8 cows 
for 12 months. How much ought each to pay ? 

17. Three persons, A, B, and C, form a partnership 
for 1 year, commencing January 1. A puts in $4000, 
B $3000, and C $3500. April 1, A withdraws $500 
and B withdraws $600. June 1, C puts in $800 more. 
September 1, A furnishes $700 more, and B $400 
more. At the end of the year they find they have 
gained $1500. What is each person's share of the 
gain ? 

18. A commenced business on the first day of Jan- 
uary with a capital of $25,000. On the first of April 
he admits B as a partner, who furnishes $5000 capital. 
On the first of June they admit C as a partner, with a 
capital of $9000. At the end of two years they dis- 
solve partnership, and find they have gained $8000. 
Each partner received his share of the stock and prof 
its. What did each receive ? 
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EaUATIOK OF PAYMEIs'T.S. 

SECTION XXII. 
-t-lii. E<iUATioN OF Patments is the process of de- 
termining the average time for the payment of several 
Riiins, due at different periods. 

344. Role. Multiply each sum by the time before 
it becomes due, and divide the sum of the products by 
the sum of the payments. 
Ons. 1. This rule has been considered by many as iitcorreci ; but 

If A owes B $200, $100 of wlijell are to be p^d in casli, and the other 
^ 1 00 to be pail in two years, tlie arerage fime ftu: the payment of the 
whole, aucording to the rule, wonld be one year, ivhiGh is correct ; for 
it is Evident that if the money be paid according to the Bgceement, H 
AvouM have nt tlie end of two years $'200, and the interest of flOl) 
tor two yeai's. If the whole be paid in 1 year, B would, have at the 
end of two years $200, and the interest of $201) for one year, which 
is [lie sauie aa the interest of $!00 for two years. 

Obs. 2. If any sum be paid on the day from which the ttme is 
rcdtoned, it will have no product, but it must be added with the oth- 
ocs in finding the sum of the payments. 

Obb. 3. It is customary with merchants to add three days 

This rale is founded upon the principle that the use 
(if $1 for any number of days is equivalent to the use 
of as many dollars as there are days for 1 day. Thus, 
the use of $1 for 150 days is equivalent to the use of 
$150 for 1 day. 

1. A gentleman owes $150, payable in 60 days, 
S21)0, payable in 90 days, §400 in 120 days. At what 
time ought Che whole to be paid at once ? 



150 X 60= 9000 
200x 90=^18000 
400 X 120^48000 75000 



What is equation of paym 



-=100 days. 
7S0 
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EXAMPLES 

3. A owes B |oOO, of which $100 are to be paid in 
4 months, ®200 in 6 months, and the remainder in 9 
months. What is the average thne of payment ? 

3. A merchant sold the following bills of goods, on 
a credit of 6 months : May 10, a bill of $600 ; June 
12, a bill of $450; September 30, a bill of $900. At 
what time will the whole become due ? 

4. A gentlemao has to pay $5000 as follows : 
$540 in 4 months, |3400 in ■S months, $600 in 10 
months, the remainder in 6 months. What is the 
average time for the payment of the whole snm ? 

5. A owes B $1300. $400 are due at the present 
time, $300 are due in 8 months, and $500 are due in 13 
months. At what time ought the whole to be paid? 

6. A gentleman left his son $1500, to be paid as 
follows : Hi 3 months, ^ in 4 months, J in 6 months, 
and the remainder in 8 months. At what lime ought 
the whole to be paid at once ? 

7. A merchant bought goods amounting to $6000. 
He agrees to pay $500 in cash, $600 in 6 months, 
$1500 in 9 months, and the remainder in 10 months. 
At what time ought he to pay the whole in one pay- 
ment ? 

8. A owes B $1600, to bo paid in 6 months. A 
agrees to pay $600 in cash. At what time ought the 
remainder to be paid ? 

9. A gentleman purchased a farm for $3600, and 
agrees to pay $600 down, and the remainder in 6 equal 
semiannual instalments. At what time may the whole 
be paid at once ? 

10. A owes B $5000, i to be paid in 30 days, i in 
3 months, j in 70 days, and the remainder in 9 months. 
At what time ought the whole to be paid at onee f 

11. A bought goods of B, amonnting to $1200. i 
of the bill was to be paid in cash, i to be paid in 3 
months, the remainder in 9 months. At what lime 
ought the whole to be paid ? 
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243. To find the equated time of payments, when 
thn sums due hare different dates, — 

Rule, Find the time when each sum becomes due, 
and mulHply each sum by the time between it and the 
first swm that is due, and divide the amount of Ike 
several products by the amount of the sum^ due. 

Ohs. Ah the time at which the first sum ia due is the period from 
which the average time ia computed, the first sum will have no 



The principle of this rule is the same a: 
preceding, (Art. 244.) 


5 that of the 


12. What is the equated time for the 
the following sums : — 
January 10, due #1000 

15, " 2000X 5- 10000 

" 25, " 2500x15= 37500 

February26, " 1000x47= 47000 

March 27, '■ 1500 x76i=^ 114000 

April 6, " 2000x86 = 172000 


payment of 


10000 } 380500 
30000 


( 383^,- 


80500 
80000 





38 days from January 10 is February 17, the equat- 
ed time. 



13. A merchant sold 484 barrels of rosin, as fol- 

February 6, 4 months' er., 35 barrels, (a) $3.12^. 
March 12, " 38 " iS ^3.00. 

" " " 411 " fS$2.62J. 

What is the equated time for the payment of the whole ? 
.e of payments, -when the 
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14. A merchant sold 1650 barrels of flour, as fol- 
lows : — 

May 6, 3 months' cr., 150 barrels, <& f 4.50. 

" 20, 4 " " 400 " (S) 4.75. 

July 10, 5 » " 500 " (® 5.00. 

August 4, 4 " " 600 " (3> 4.25. 

What is the ecjuated (ime for the payment of the 
whole ? 

15. A merchant sold 576 barrels of rosin, as ful- 
lows : — 



Mays, 


6 months' cr., 62 barrels, 


«i $2.50. 


" 10, 


" " " 100 


" 


Co) 2.50. 


" 18, 


cash, !0 




rS) 2.60. 


" 36, 


30 days' cr., 50 


i< 


ffl 2.75. 


1. 1. 


6 months' " 345 


" 


ffi 2.50. 


a (1 


li, ■ ii "9 




(S> 2.00, 


What is the 


eiiuated time for the 


payment of the 



TAXES. 

SECTION xxni. 

S46. A TAX is a certain sum of money assessed on 

individuals to pay the expenses of government, or of 

a corporation, society, district, &c. 

247. Taxes for paying the expenses of government 
are usually assessed on the property of individuals, 
and on male persons without property, when of a cer- 
tain age. The individual tax is called the poll tax. 

Oe9. 1. Fall is from a Dutch word, signifying the hmd. 

Obs. 2. Every male individual over 20 years of age, is required by 
the laws of Msssaoliusetta to pay a poll tax, 

Obs. 3. Taxabio property is cif two kinds, viz., real estate and per- 
aonal property. All property that is nnehajiging, suoh as houses, 
Innds, &o., is palled ra\d eslnte. All other property, aanh as money. 

What is a un-'r How are tKSos uauall)' nasoiaed? 
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2-i8. To assess a slate or other tax, — 

Rule, jt^ind the amount of all the taxable pTopei'ty, 
real and personal, and also the number of individuals 
liable to be taxed. If there be a poll tax, multiply the 
number of individvals or polls by the amount assessed 
on each poll, and sichtract the product from the sum to 
be raised. Divide the remainder hy the whole amount 
of taxable property, which will be the tax on one dollar. 
Multiply the amount of each man's property by the 
tax on one dollar, and the product wiU be the tax on 
his -property, which, added to his poll tax, iinll be his 
whole tax. 

1. A tax of $12,500 is to be assessed upon the in- 
habitants of a town in which there are 840 ratable 
polls. The tax on each poll is $1.50. The real and 
personal property in the town is valued at ^6,364,960. 
What will a man's tax be, whose real estate is valued 
at ®8500, and personal property at $15,000 ? 

$12,500— $1260 for poll taxes— $11,240. -j^H^^o- 
—.002095 on a dollar. This sum, multiplie'd by the 
amount of his property, produces $49.2325+$l-50, 
the poll tax,;z;$50.7325, the required sum. 



2. What is a man's tax whose real estate is valued 
at $25,000, personal $12,500, and 3 polls, in a town 
where the property is valued at .$4,278,560, and the 
amount assessed is $10,000, there being 750 ratable 
polls ? 

3. What will be the amount of a man's tax in the 
same town, whose property is valued at $75,000 ? 

4. What will be the amount of a man's tax in the 
same town, whose property is valued at $7320.47? 

"What is the rule to assess a state or other tax ? 
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DUTIES. 

SECTION XXIV. 

249. The sum of money imposed by government 
on most goods imported from foreign coimtries is called 
duties. 

330. Duties are either ad valorem or spedfic. 

251. Ad valorem duties are a certain per cent, of 
the value or first cost of the goods. 

Oi!3, Ad valorum is from the Latin, signifying aaeording fo the 

252, Specific duties are a certain sum imposed or. 
the gallon, yard, hundred weight, ton, &c. 

OhS. All duties ace regulated by govBriimont, and are oiten 
changed. By the tariff of 1848, ad yalorem duties aie required to 
be piud. 

25'3. It is usual to make certain deductions, called 
tare, draft, &c., before specific duties are imposed. 

254. Tare is a deduction of a certain per cent, of 
the weight of the goods, made after the draft, for the 
box, cask, &.c. 

255. Draft is a deduction of a certain number of 
pounds made for iVaste. 

256. An allowance of 2 per cent, is made for 
leakage on any liquor in casks, subject to duty by the 
gallon, aud 10 per cent, on all ale, beer, and porter, in 
bottles, and 5 per cent, on other liquor in bottles; or 
the duty is computed on the actual quantity, at the 
option of the importer, to be ascertained by actual 
measurement. 

257. All goods entered at the custom-house are, 
when bought and sold, subject to the same deductions 
as are made when they are entered. 

Wlmt are du 
cifio ? What is 
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DUTIES. 18.'; 

558. On all goods not entered at the custom-house 
there is a special agreement respecting tare, draft, &c. 

559. To find the ad valorem duty on any mer- 
chandise, — 

RutE. Multiply the amount of the first cost of the 
Qiierchandise by the rate per cent. 

Ob3. Ill estimating the first cost of goods, all expenses in the for- 
eign port are included. 



1. What is the ad valorem duty, at 30 per cent., on 
glass, china, and stone ware, the invoice amounting 
to $1260 ? 

2. What is the ad valorem duty, at 30 per cent., on 
an invoice of cutlery, amounting to $760 ? 

3. What is the ad valorem duty, at 100 per cent., 
on an invoice of brandy and cordials, amounting to 
$1560? 

4. What is the ad valorem duty, at 30 per cent., on 
a cargo of Russia iron, amounting to $7560 ? 

5. What is the ad valorem duty, at 40 per cent., on 
an invoice of raisins, figs, dates, and currants, amount- 
ing to $4560 ? 

Obs. An invoice is a -written account of mcretandise, containing 
the price of each article and the charges of exportation. 

260. To find the specific duty on any morchan- 

RiiLE. First 9nake all the required deductions for 
lai-e, draft, S^c, and multiply the remaindei- by the 
duty on each gallon, yard, pound, SfC. 

6. What is the specific duty, at 2 cents per pound, 
on 950 bags of colfee, each weighing 200 pounds, 
tare 2 per cent. ? 

7. What is the specific duty, at 12 cents per gallon, 
on 25 pipes of molasses, each pipe containing 120 gal- 
lons, allowing 3 per cent, for leakage ? 

"What is the rule for ad valorem duties ^ for speoitlc i 
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186 ALLIGATION MEDIAL. 

ALLIGATION MEDIAL. 

SECTION XXV. 

261. Alligation Medial is the process of finding 
the price of a mixture composed of several ingredients 
of different values. 

262. To find the price of a mixture, when the 
price of each ingredient and the quantity are given, — 

Rule. Multiply each ingredient by its price, and 
divide the sjim of the products by the sum of the in- 
gredients. The quotient will be the price of the 
mixture. 

I. A grocer mixed 10 pounds of tea worth 60 cents 
per pound with 15 pounds worth 75 cents per pound, 
and 25 pounds worth 40 cents per pound. What is 
the price of one pound of the mixture ? 

10x60::^ 6.00 

15x75—11.25 

25X40:^10.00 



50 37.25 

27.35— 50 =54i cents. 



2. A goldsmith mi\e& 2 II & of g Id of IS carats 
fine, 3 lbs. of 20 cirats fine and 4 lb& ot 22 carals 
fine. How many carats fine is the mixture ' 

3. If 16 bushels of oats at 40 cents pe» bushel, 10 
bushels of corn at 65 cents per bushel and 12 bush- 
els of barley at 75 cents per bushe! were mixed to- 
gether, what would be the puce of the mixture? 

4. A grocer m xes 10 pounds of tea at 40 cents per 
pound, 20 pounds at 45 cent's per \ ound 30 pounds 
at 60 cents per pound What woull a pound of thi? 
mixture be worth ' 

What is aUigation medial? What is tlie rule? 
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ALLIGATION ALTERNATE. 



alligatioi^ alternate. 

SECTION X5VI, 
^63. Alligation Alternate is the process of fiiid- 
ing what quantity of ingredients, of different pfices, 
must be taken to compose a inixture of a given price. 

Hole. Pind how much is gained or lost by taking 
one of each kind of the proposed ingredients. Then 
take one or more of the ingredients, or such parts of 
them, as will -make the gain and loss equal. 

t. A trader would mix four sorts of tea, viz., at 4 s., 
6 s., 9 s., and 12 s. per pound. How many pounds of 
each sort mu^t be taken, that the inixture may bo 
worth 8 s. per pound ? 



1 lb. at 4, 


8 — 4 — 4 


1 lb. at 6, 


8-6 = 3 


1 lb. at 9, 


9 — 8 = : 


1 lb. at 12, 


12' _ 8 = 4 


1 lb. at 9, 


9 — 8 = 1 



6 6 

By taking 1 pound of each ingredient, it is evident 
there will be a gain of 1 s. By taking 2 pounds ai 9s,, 
the gain and loss will be equal. The same i-esiilt may 
be obtained by taking 1|- pounds at 12 s. and 1 pound 
of each of the other ingredients. 



2. How much sugar, at 5 cents, at 6 cents, and 9 
cents per pound, must be mixed together, that the 
mixture may be worth 7 cents per pound ? 

3, In what proportion must sugar, at 4 cents, at 8 

"What is aUigntioii altemate ? "What is the rule ? 
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ceiils, atii] 10 cents per pouiidj be mixed, (hat the com 
pound may be woi'tb 6 cents per pound ? 

4. In what proportion must gold, valued at 12, 16, 
18, and 24 carats fine, be mixed, that the compound 
may be worth 30 carats fine ? 

5. In what proportion must grain, valued at 50 
cents, 56 cents, 63 cents, and 75 cents per bushel, be 
mixed together, that the compound may be 63 cenls 
per bushel ? 

6. In what proportion must corn at 70 cents per 
bushel, oats at 45 cents per bushel, and rye at 60 cents 
per bushel, be mixed, that the compound may be worth 
65 cents per bushel f 

964. When one or more of the ingredients arc lim- 
ited" JUjijiiantity, to find the other ingredients, — 

RuT.E. Piiid how much is gained or lost by taking 
one of each of the pwposed ingredients, in connection 
with the ingredient which is limited, and if the gain 
and loss be not equal, take such of the proposed ingre- 
dients, or such parts of them, as unll make the gain 
and loss equal. 

7. How much sugar that is worth 6 cents, 10 cents, 
and 13 cents per pound, must be mixed with 20 pounds 
of sugar worth 15 cents per pound, to make a com- 
pound worth 11 cents per pound ? 

I lb. at 6, 11 — 6 ^ 5 

lib. at 10, 11 — 10 x= 1 
lib. at 13, 13 — U — 2 



30 lb. at 15, 





6 


82. 


15 lb. at 6, 


11 — 6 = 75 




1 lb. at 10, 


11 — 10 = 1 





-6-76 



16 lb. at 6 cents, 3 lb. at 10, and 1 lb. at 13 cenls. 
Wliat is the I'ule wlieii one or more of t!ie ingi'edients are limited E 
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By taking one of each of the ingredients at their 
prices, in connection with the limited ingredient, 20 lbs. , 
there is a loss of 76 cents. As there is 6 cents gain 
on 1 lb. at 6 cents, on 15 lbs. there would be a gain 
of 75 cents. And as there is 1 cent gain on 1 lb. at 10 
cents, by taldpg 15 lbs. more at 6, and 1 lb. at 10, 
making 16 lbs. of the one, and 2 lbs. of the other, the 
gain and loss are equal. 

8. How much sugar, at 10 cents, at 9 cents, and 8 
cents per pound, must be mixed with 30 pounds at 6 
cents per pound, that the compound may be worth 8 
cents per pound ? 

9. How much gold of 16 and 18 carats fine must 
be mixed with 90 ounces of 22 carats fine, that the 
compound may he worth 20 carats fine ? 

265. To find the quantity of each ingredient, when 
the sum of the ingredients and the mean pnee are 
given, — 

Rule. Find the least quantity of each itigredient 
by Art. 263. Then divide the given amount by this 
sum, and ^nuUiphf the quotient by the quantities found 
for the least proportional quantities. 

10. How much tea, at 25 cents, 35 cents, 50 cents, 
and 70 cents per pound, must be mixed with IP 
pounds, that the mixtnre may be worth 45 cents ' 

Gain. Loss. 

1 lb. at 25, 45 — 25 — 20 

1 lb. at 35, 45 — 35 ^ 10 

1 lb. at 50, 50 — 45 ^ 5 

1 lb. at 70, 70 — 45 ^ 25 



i the rule when tho s' 
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Proof. 
45 X 35 =: 1125 
45 X 35 ^ 1575 

45 X SO ^ 2350' 
45 X 70 = 3150 

8100 -r- 180 ^ 45 

EXAMPLES. 

11. How much sugar, at B cents, 8 cents, 10 cents, 
and 12 ceats per pound, must be mixed with 200 
pounds, that shall be worth 9 cents per pomid ? 

12. How much gold, of 18, 20, and 22 carats fine, 
must be mixed with alloy, in order to form a com- 
position of 40 ounces, worth 16 carats fme ? 



DUODECIMALS. 

SECTION XXVII. 

366. DiTODEciMALs are a species of denominate 
numbers. 12 of each lower denomination make one 
of the next higher. 

267. The denominations are feet, inches or primes, 
seconds, thirds, fourths, &c., which are distinguished 
!rom each other by marks called indices. 



12' inches 

12" seconds 

12'" thirds 

12"" fourths 

1 ft. ^■ 

1ft. ^ 

1ft. = 

1ft. 



Table. 
— 1 foot. 
^: V inch or prime. 
3^ 1" second. 
= 1'" third. 
12' inches. 
144" seconds. 
1728'" thirds. 
20736"" fourths. 
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Oii3. Duodecimals is from a Latin word, signifying tineloe. 

268. Duodecimals may be added or subtracted in 
the same manner as other denominate numbers. 



1. What is the sum of 14 ft. 10 in. 8" 9'", 15 ft. 6 
iw. 7" 10'", 17 ft. 11 in. 4" 6'"? 

2. What is the sum of 20 ft. 10 in. 7" 9'", 96 ft. fi 
in. 5" 4'", 30 ft. 5 in. 2" 3'", 40 ft. 8 in. 9" 3"' ? 

3. Pfom 34 ft. 7 in. 3" 4'" take 18 ff. 8 in. 6" 5'". 

4. From 60 ft. 6 in. 8" 9'" take 56 ft. 7 in. 9" 1 V". 

MULTIPLICATION OF DUODECIMALS. 

269. Rule, Write the corresponding denomina- 
tions of the mulliplicand and multiflier under each 
other. Multiply each denomination in the inuUipU- 
cand in succession by each denominalion in the multi' 
plier, and for every twelve in the product add one to 
the next product, and write the remainder under its 
corresponding denomijiation. Add together the partial 
products, and for every twelve add one to the next 
column. 

270. The foot being considered the unit or whole 
Tiumber, the muUiplication of duodecimals is the samte 
in principle as the multiplication of common fractions. 
Thus 6 ft. X 6 ft. = 36 square feet. 6 ft. X 6 in. is 
I he same as 6 ft. X -fu ft- = ^1 ~ 36 in. 6 ft. X 6'' 
IS the same as 6 ft. X if ? — ^ — 36". 6 ft. X 6"' 
is the same as 6 ft. x T-fi^s = tIIf ft- — 36"'. And 
6 in. X 6 in. is the same as -^ ft. x ts — -A^ ft. — ' 
36". 6 in. X 6" is the same as A X tjs — T^lff ft- 
^ 36"'. 6" X 6" is the same as ris ft- X tI? ~ 
s,^ff ft. — 36 "", &c. 
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It is evident from the preceding illustration that- 

Feet X by feet produce sq. ft. 

Feet X by inches produce inches. 

Feet X by seconds produce seconds. 

Feet X by thii-ds produce Ihirds, &c. 

Inches x by inches produce seconds. 

Inches X by seconds produce thirds. 

Inches x by thirds produce fourths. 

Seconds X seconds produce fourths, &.c. 

One. I. The produfit of any two denoniinationa wUI have aa jnaiiy 
indices aa there are in both of the denonunadons. 

Obs. 2. Many meetiflmcB divide the foot into tenths, hundreijtlis, 
&e. ; and it ia to tie regrettod that thia is not the nniyeraal. practice, as 
the calculations would bo much more simple and easy. 

5. Multiply 10 ft. 6 ill. 8" by 8 ft. 4 in. I". 



Ill 


B 


8 




8 


i 


7 






fi 


1 


10 8 


X 


(i 


a 


8 


84 


6 


4 





ft. 88 5' 8" 6'" 8"" ft. 88 5' 8" 6"' 8"" 

Obs. It is obvious from tiie ptecedine examples that it is not iut- 
poFtant whether the lowesl denoiuiaalion m the multiplicaiid be mul- 
tiplied first hy the highest or lowest denominations in the multiplier, 
provided thg remainder he placed directly under its corresponding 
denoiuinatioii. 



6. Multiply 15 ft. 9 in. 8" by 14 ft. 6 in. 9". 

7. How many square feet in a board 12 ft. A in. 
long and 10 inches wide ? 

8. How many square feet in a board 15 ft. 4 in. 
long and 1 ft. 3 in. wide ? 

9. How many cjibic feet of wood in a load 8 ft. 3 
in. long, 3 ft. 9 in. high, and 3 ft. 10 in. wide ? 

10. How many cubic feet in a pile of wood that is 
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50 ft. 9 in. long, 4 ft. 3 in. high, and 3 ft. 10 in. 
wide ? 

11. How many square feet in a room that is 16 ft. 
4 ill. long and 18 ft. 8 in. wide ? 

12, How many cubic feet in a block of granite 15 
ft. 6 in. long, 3 ft. 4 in. wide, and 2 ft. 9 in. thick ? 

13.' How many cubic feet in a load of gravel that 
is 5 ft. 4 in. long, 3 ft. 9 in. wide, and 11 in. high? 

14. How many cubic feet in a cellar that is 40 ft. 
9 in. long, 36 ft. 8 in. wide, and 6 ft. 4 in. deep ? 

15. How many cubic feet in a stone wall that is 3 
ft. 4 in. high, '3 ft. 9 in. thick, and 120 ft. long ? 

16. How many yards of carpeting, a' yard wide, 
will be required to cover a floor that is 24 ft. 6 in. 
long and 18 ft. 6 in. wide ? 

17. How many yards of carpeting, f yard wide, 
will be required to cover a floor that is 15 ft. 4 in. 
long and IB ft. 6 in. wide ? 

18. How many feet of wood iu a pile that is 60 ft. 
9 in. long, 4 ft. 3 in. high, and 3 ft. 10 in. wide ? 

Obs. Cellars and other excavations are generally estimated by 
BquMes, 216 cubic feet being considered a square. 

19. How many squares in a cellar that is 50 ft. G 
in. long, 36 ft. wide, and 6 ft, 4 in. deep ? 

20. How many squares in a trench that is 4 ft. 
deep, 3 ft, 6 in. wide, and 100 ft. long ? 

21. How many square yards of plastering in a room 
16 ft. 8 in. long, 15 ft. 6 in. wide, and 9 ft. 10 in. 
high? 

22. How many bushels of com will a bin hold that 
is 20 ft. long, 4 ft. 6 in. wide, and 3 ft. 8 in. high, 
there being 3150.4 cubic inches in a bushel ? 

33. How many hogsheads will a cistern contain 
that is 13 ft. 6 in. long, 9 ft. 8 in, wide, and 8 
ft. high,, allowing 231 cubic inches to a gallon, and 63 
gallons to a hogshead ? 

q. IS 
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24. Ill a room 16 ft. 8 in. long, 15 ft. wide, and lU 
ft. high, there are' three doors, each of which is 6 ft. 
8 in. high and 2 ft. 8 in. wide ; two windows 3 ft. 4 
in. wide and 5 ft. 6 in. high ; and a fireplace that is 4 
ft. high and 4 ft. 6 in. wide. How many yard.s 
of plastering are there in the room, and what would 
it cost to plaster it, at 13^ cents per yard f 

25. How many squares of gravel would be required 
to raise a lot of land 5 ft. 6 in. that is 100 ft. long and 
80 ft. wide; and how many horse-loads, supposing each 
load to be 5 ft. 6 in. long, 4 ft. 3 in. wide, and 10 in, 
high? 



INVOLUTION. 
SECTION xsvm. 
271. Involution is the process of finding the re- 
quired power of any number, by multiplying it into 
itself, 

972. The number multiplied is called the root. 

273. Powers are of different orders, as the second, 
the third, the fourth, &c. The second power is also 
called the square, the third the cube, the fourth the 
biquadrate. In the second power the root is used 
twice as a factor, in the third power it is used three 
times, in the fourth four limes, &c. 

274. The power of a number and the number of 
times.it is taken as a factor is generally indicated by a 
small figure called an index, or exponent, placed 
above the given number, a little to the right. The 
index of the second power is 2, and of the third power 
is 3, &c. 

5* :^ 5 X 5 =-25 

53 =::z 5 .X 5 X 5 :^ 125 

5* = 5 X 5 X 5 X 5 = 625 

"What ia involution : "What ia the root of a rtiimber ? 
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275. To find the required power of anynumber, — 

Rule. Multiply {he given number into itself in 
succession, till it is taken as a factor as many times 
as there are unit^ m the index of the required power. 

Ohb. a common fraction, la raised to any required power by lais- 
ing each term to the iec[mred power. A mixed' niunlier should iiist 
be reduced to an inpropei friction, or to a detaroal, and ooinpound 
niid complex fractions to simple ones. 



What JS , 
What is 
What is 
What is 
What is 
What is 
What is 
What is 
What is 



EIAMPLES, 

the second power of 6 ? 
the second power of 9 ? 
the third power of 4? 
the third power of 7 ? 
the third power of 8 ? 
the fourth power of 3 ? 
the fourth power of 6 ? 
the fifth power of ].2 ? 
the sixth power of 9 ? 



Table of Roots and Po 



Roots. 




2 


3 


4 


5 


6 


A 


2d Power. 




4 


9 


16 


25 


36 


49 


3d Power, 




H 


27 


64 


125 


. 216 


343| 


4th Power. 




Ifi 


SI 


25(i 


625 


1296 


24011 


5th Power. 




:^a 


24:^ 


1024 


3125 


7776 


168071 


6th Power. 




6^ 


729 


4U96 


1.5625 


46656 


117649! 


7th Power. 


1 


128(2187 


16884 


78125 


279936 


823543 



276. The product of two powers of the same num- 
ber is equal to that number raised to the power denoted 
by the snm of the indices. Thus, 6^x6*=63-f-^^,6'. 
(i-^^216 ; 6*— 1296.1296X216=279936:=6l 

277. The quotient of a?iy power of a number, di- 
vided by a less power of the same number, is equal to 

What is the rule for finding the required power of any nnmber t 
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the number raised to the power denoted by the differ' 
ence of their indices. Thus 6''^6^=:S''*==&>. 
&■< — 279936. 6'' = 1296. 
379936 ^ 1296 = 216 = 63. 
278. Any power of a composite number is equal to 
the product of the same powers of its factors. Thus, 
123-1728; 43x3=^1728. 



EVOLUTION. 

SECTION XXIX. 

279. EvoLDTioN is the reverse of involution, and 
is the process of finding the roots of any given num- 
bers. 

280. The square root of any number is designated 
by the following signs: Vi ( )^- Thus, V 49 and 
(49)* denote that the square root of 49 is to be ex- 
tracted. V49 or {49)4 — 7. ^ or { )' denote that 
the cube root is to he-extracted. 

281. The root of any number is a factor which, 
being mnltipied into itself a given number of times, 
will produce that number. The name of a root indi- 
cates the number of times a factor is taken. Thus, 
in the square root a factor is taken twice, in the cube 
root three times, &c. 

Ors. 1. Whon tlie root of a number can be exsctly found, it ia 
CElled a perfcU poiiw. and tho coot a rcaional number ; but if the ;oot 
cannot be ertracted without a remainder, it is called an imperfeot 
power, and its root an irrattwnal immiei', or swrd. 

Obs. 3. A number may be a perfect power of one degree, but an 
imperfect power of another degree. Thus 36 is a perfect power of 
the second degree, but an imperfect power of any other degree. 

Ova. 3. Every power and toot of 1 is 1. 
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SailAUE KOOT. 



SECTION 5XX. 



282. The Square Root of any iiiimber is that 
number which, being multiplied into itself, produces the 
given number, 

283. Rule. Separate the given nnmher into pen- 
ods of two figures each, beginning with units. 

Find the greatest square in the left hand period, 
and write its root in the quotient. Subtract thv 
aquare frotii the left hand period, and to the re- 
wainder annea: the next period for a partial divi- 

Double the figure of the root for a trial divisor. 
Find how many times this divisor is contained in the 
partial dividend, tyiniilijig the right hand figure, and 
write the result in the quotient, and also annex it to 
the trial divisor for a complete divisor. Multiply the 
complete divisor by the last figure, and subtract the 
product from the partial dividend, and to the remain- 
der annex the next period for a new partial divi- 
dend. 

To the complete divisor add the last figure of the 
root for a new trial divisor Divide as before, till all 
the periods are annexed. 

Obs. 1. The square root of a common fraction mnj be foniici by 
extracling the root of the numerator and denominator w he i it can 
be done without a remaindei' ; when it eanuot, reduce the fraction 
to a denimai, and then extract the root 

Obs. 2. When the trial divisor ia gi eater than the partial dividend, 
a cipher must be written in the root, and also aiiiiei.od to the tri;d 
divisor. 

Obs, 3. If there be a remajndor, periods of two ciphers each may 



What is the squai-e root > What is the rule J 
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The principle on which this rule depends may 
be illustrated as follows : — 
The square of 45 is 2025. 

45 45 is equal to 4 tens and 5 units. 

45 

25 the square of the units. 

20 the prodnct of the tens and units. 

20 the product of the tens and units. 

16 the square of the tens. 
2025 40+ 5 

40r^ 5 

200+25 
1600+300 

1600+400+25::z:2025 
40^=1600 2(40x5)^400 6^:^25 
1600+400+25^2025 

284. From the. preceding illustration it is evident 
that the square of the sum of two numbers is equal to 
the square of the two nv.mbei-s, plus twice their product, 
or to the square of the tens, plus the square of the 
units, plus twice the product of the tens by the Units. 

285. It is also evident that anp square may be 
separated into two other squares, plus twice the prod- 
uct of 'their roots. Thus 2025 may he sepaiated into 
1600, the largest square it contains, and 425. 425 
will contain another square, plus twice the product of 
the roots of the two squares. Dividing 435 by twice 
40, the root of the first square, gives 5 for the root of 
the other square; since 2x40x5+5^—425. 



What is the square o£ ti 
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Obs. 2. The trial divisor is always twipe the figures of tte root 
previously found, or tmce tte tens. The complete divisor ia always 
tlie same as tho trial divisor, plus the units. 

Obs, 3. Tho reason for omitting the light hand figure in the par- 
Hal dividend ia, that the trial divisor is always considered as tens. 

1. What is the stiuare root of 205309? 
205209 ( 453 



85 452 
5 435 

90 2709 
903 3709 

ate the given numbers into periods of two fig- 
ures each. Find the greatest square in the left hand 
period, 30, which is 16. The root of 16 is 4, which 
write in the quotient. Annex the next period, 52. 
Double the figure in the root for a trial divisor, whicii 
is 8. Find how many times 8 is contained in the 
partial dividend, omitting the right hand figure, 46. 
8 is contaiQed in 45, 5 times. Write 6 in the quo- 
tient, and also annex it to the trial divisor, 8, making 
85 for tho complete divisor. Multiply the complete 
divisor, 85, by 5, and subtract from 452. To the re- 
mainder, 27, annex the next period, 09, making 2709, 
for a new partial dividend. Add the last figure, 5, to 85, 
for a trial divisoir. Find how many times the trial di- 
visor, 90, is contained in the partial dividend, omitting 
the right hand figure. Write the result, 3, in the quo- 
tient, and annex it to the trial divisor, for a new com^ 
plete divisor. Multiply the complete divisor by 3, and 
subtract from the partial dividend. As there is no re- 
mainder, and as there are no more periods, the solu- 
tion i$ finished. 

.Obb. The given numbers are divided into periods of two figures 
each, hecauee no square nnmher can have more figures than twice the 
number of figures in the root, nor but one less. The largest eqiiara 
of anyone figuro is 81. 9X9=81- The square of 1 is I. 
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What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 



is the square 

the square 

the squaire 

the square 

the square 

is the square 

is the square 

the square 

the square 

. the square 

is the square 

is the square 

is the square 

the square 

. the square 

is the square 

the square 

the square 

the square 

the square 

the square 

is the square 

is the square 

the square 

is the square 

is the square 

the square 

the square 

._ the square 

is the square 

is the square 

is the square 

the square 

.„ the square 

is the square 

is the square 



root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
of 
rool of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 
root of 



9216? 

37225 ? 

119025? 

717409 ? 

59049 ? 

205209 ; 

94249? 

18671041? 

34421689? 

38875225 ? 

1048576 ? 

934534836 ? 

640.894864' 

744.326? 

983? 

1728 > 

6? 

15? 

24? 

f§? 

ft? 

30i? 

2r2i? 

mv 

iSlg? 

f of &i? 

Slfi? 

56i? 

61H? 

42862313064' 

203461696? 

.00033754? 

.00001296? 

.00002025? 

.00003025? 



iiMP^h, Google 



SQUARE ROOT. 201 

SS6. The difference of the squares of two numbers, 

divided by their stmt, will give their difference. 

287. The difference of the squares of two numbers, 
divided by their difference., will give their sum'. 



38. The diiference of the squares of two numbers is 
24; their sum is 13. What are the numbers? (See' 
Art. 43.) 

39. The diiference of the squares of two numbers 
is 138 ; their sum is 16. What are the numbers ? 

40. The difference of the squares of two numbers 
is 7191 ; theii- sum is 141. What are the numbers? 

41. The difference of the squares of two numbers 
is 80 ; their difference is 4; What are the numbers? 

43. The difference of the squai'es of two numbers 
is 3471; their difference is 39. What are the num- 
bers ? 

288. Twice the product of two numbers, added 
to the sum of their square, will be the square of their 
sum. Thus, 6 X 5 X 3:^60.60+36-[-25=12l7^ square 
of 6-h5. 

EXAM PIES. 

43. Complete the square of 16+ +9. 

44. Complete the square of l44-j- -f 25. 

45. Complete the square of 635-|- -\-l&. 

46. Complete the square of 729-|- +81. 

47. Complete the square of 3136+ +625. 

289. The sqtiare of a number and twice the prod- 
uct of this nwmber by a second being kjwwn, the other 
may be found by dividing twice their product by twice 

What will the difference of the squares of two numbers, divided 
by their sum, give ? Divided by their difference ? Tiviee tlie prod- 
uct of two numbers, added to the sum of their square, will be equal 
to what ? When the square of one number aud twice the product 
of this number by a second ace known, how may the aeeond number 
be found! 



iiMP^h, Google 



2U3 SQUAKE fiOOT. 

the root of the first numbei: Thus, 36-|-34. Divid- 
ing 24 by 2 X 6, the root of 36, gives 2 for the second 
iuimber. By adding the square of 2 to 36-(-24-|- 
4, completes the square. 



48. Complete the square of 814-72+. 

49. Complete the square of -|-l2-t-36. 

50. Corapiete the square of 144-f-168+. 

51. Complete the square of 729+270+. 

52. Complete the square of 1296+8IJ4+. 

53. Complete the square of +2230+2025. 

200. When the -means of a proportional are equal, 
either is called the mean proportional between the ex- 
tremes. Thus, 4 : B : : 6 : 9 is a proportion, (Art. 
219,') arid the 6 is a mean proportional between 4 
and 9. 

291. To find a mean proportional between two 
given numbers, — 

Rule. Multiply one number hy the other, and ex- 
tract the square root of their product. 

54. What is the mean. proportional between 4 and 9 ? 

V(4X9)i:^6, the mean proportional. 



55. Wiiat is the mean proportional between 4 and 
16? 

56. What is the mean proportional between 3 and 
27'? 

57. What is the mean proportional between 9 and 
49? 

58. What is the mean proportional between 16 and 
144? 

59. What is the mean proportional between 25 and 
64? 

How is a mean proportional found ! 
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60. What is the mean proportional betwoon 19 and 
41? 

61. What is the mean proportional between 12 and 
20? 

63, What is the mean proportional between 36 and 
48? 

63. What is the mean proportional between 5 and 
60? 

64. If an article weighed in one scale of a false 
balance be 4 lb., and, when put in the other, 9 lb., 
what was its true weight ? 

65. If a quantity of sugar weighed in one scale of 
a false balance be 9 lb., and, in the other, 16 lb., what 
was the true weight of the sugar? 

PRACTICAL QUESTIONS. 

66. The area of a circle is 7085 inches. What is 
the side of a square whose area is equal to the-circle ? 

67. A general wishes to form an army of 50176 
men into a square. What would be the number in 
rank and file? 

68. A gentleman has a field measuring 6 acres, 2 
rood, 24 rods* How many rods long would a square 
field be, that should contain 4 times as much ? 

69. What must be the length of a square field con- 
taining 20 acres ? 

292. A triangle is a figure hav- 
ing three sides and three angles. 
When one side is perpendicular to 
another side, it is a right-angled tnan- 
gle, and the angle between the two 
sides is a right angle. The longest 
side, or the one opposite the right . 
angle, is called the hypothenuse, and ^"^ 
the other two sides the base m\d perpejidicular. 

293. 7'ke square described on the hyfothenuse, i 
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longest side, is equal id the sum of the squares de- 
scnbed on the other two sides. Thus, suppose tha 
longest side is 10 ft., the base 6 ft., and the perpendic- 
ular 8 ft. 10^— 100. 6^—36. 8^+36=100. 

294. Any two sides of a right-angled triangle 
being known, the other side may easily be found. 

S95. To find the hypothenuse, when the base and 
perpendicular are known, — 

lluLE. Addthe square of the base and the square 
of the perpendicular, and the square root of their sum 
vnll be the hypothenuse. 

70. If the base of a right-angled triangle be 12 ft., 
and the perpendicLilai- 16 ft., what is the hypothenuse ? 

122^144. V(10«+144)^Vi00^20. 

296. To find the base, when the perpendicular and 
hypothenuse are known, — 

Rule. Subti'act the square of the pei-pendicular 
from the square of the hypothenuse, and the square 
root of the remainder will be the base. 

71. If the hypothenuse of a right-angled triangle he 
30 ft,, and the perpendicular 34 ft., what is the base ? 

30^^900. 24-=— 576. V(900 — 5^6)~V324— 18. 

297. To find the perpendicular, when the base and 
hypothenuse are known, — 

Rui-E. Subtract the square of the base from the 
square of the hypothenuse, and the square root of the 
remainder will be the perpendicular. 

72. If the hypothenuse be 15 ft., abd the base 9 ft, 
what is the perpendicular ? 

15«:=:225. 9=-81. V(225 — 81)^V111^12. 
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73. If the hjrpothenuse of a right-angled triangle 
be 80 ftj and the base 48 feet, what is the perpendic- 
ular ? 

74. If the hypothenuse be 90 ft,, and the perpen- 
dicular 72 ft., what is the base ? 

75. if the base be 30 ft., and the perpendicular 40 
ft., what is the hypothonuse? 

76. A ladder 40 ft. long wili reach a window 32 ft, 
high, oil one side of a street, and on the other side 
another window, 94 ft. high. What is the breadth of 
the street? 

77. The wall of a castle, 45 ft. high, is surrounded 
ivith a ditch ; and a ladder 75 ft. long will reach from 
the outside of the ditch to the top of the wait. What 
is the breadth of the ditch ? 

78. Two ships sail from the same port; one of 
them sails due south 96 miles ; the other 72 miles due 
oast. How far are they then distant ? 

79. The wall of a castle is surrounded with a ditch 
60 ft. broad, and requires a ladder 75 ft. long to reach 
from the outside of the ditch to the top of the wali. 
What is the height of ■ the wall ? 

80. A gentleman owns a farm in the form of a 
st^uare, containing 250 acres. What is the length of 
one side of the farm, ^nd what is the distance between 
tbe opposite corners ? 

81. There was a liberty pole, whose top, being brok- 
en partly off, touched the ground at 16 feet distance 
from the foot of the pole. The broken piece was 25 
feet. What was the whole length of the pole before 
being broken ? 

82. Suppose the top of a liberty pole, 180 feet high, 
to be broken off in part, so that the top reached the 
ground at tho distance of 60 feet from the pole. What 
is the length of the piece broken oif? (Arts. 42, 286.) 
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CUBE HOOT. 

SECTION SXXJ. 



S9S. The Cube Root of any number is that num- 
ber which, multiplied into itself twice, will produce 
the given number. 

299. Rule. S^arate ike given number into peri- 
ods of three figures each, beginning with units. 

Find the greatest cube in the left hand period, and 
write the root ■ in the q'uotient. Suhiract the cube 
from the left hand period, and annex the next peHod 
for .a partial dividend. 

Multiply the square of the root by 3, and annex 
two ciplwrs for the first ti-ial divisor. 

Find kow many times the trial divisor is contained 
in the partial dividend, and write the result in the 
quotient. 

Complete the divisor by adding to the trial divisor 
three times the tens of the root, with a cipher annexed, 
multiplied by the last figure, plus the square of the 
last figure. 

Multiply the complete divisor by the last figure of 
the root, and subtract the product from, the partial 
dividend, and annex the next period. 

Add to the last complete divisor the difference be- 
tween the preceding trial and complete divisor, plus 
the square of the last figure, and annex two ciphers 
for the succeeding trial divisor. 

Oe3. I. If there be a temaindev, perioda of three ciphers each may 
be Rnnexed. If there are decimals, they must he separated into 
peiioda of three figures each, beemning with tenths. 

Obs. 2. If the trial divisor be not contained in any partial diyi- 
deiid, place a cipher in the quotient, and annex two ciphers to the 
trid divisor fiir Klie neit trial divisor, and annex the nest period. 

Obs. 3- The g^ven numbers are sepaiated into perioda of three 
figures each, because the- largest cube of any one figuic is expreased. 
by three figures. 

What is the cube root ? "What is the rule ; 
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300. The root of every cube may be considered 
as (Sivided into tens and units. If there be but two 
figures in the root, the. first figure will be the tens, and 
the last figure the units. If there be more than two 
figures in the root, the last figure will be the units, 
and the preceding figures the tens. Thus, 45 may be 
separated into 4 tens and 6 units; 4533 may be sep- 
arated into 453 tens and 2 units. 

301. The trial divisor is always three times the 
square of the tens, or ike. figures of the root, previously 
found, omitting the last figure ; as, 3 (40)^^4800. 

303. The complete divisor is always three limes 
the square of the tens, plus three times the tens, mul- 
tiplied by the units, plus the square of the units ; as, 
3 (40)2+3 C40x5)+5a-542S. 

303. The difference between any trial divisor and 
the next complete divisor is three times the tens, multi' 
plied by the. units, plus the square of the units ; as, 
3 (4l)x5)H-5''i:2635:rrS425 — 4800. 

304. Three times the square of a?iy numba- is 
three times the sqv-are of the tens of that nuinber, plus 
six times the tens, multiplied by the units, plus three 
times the square of thi units; as, 3 ( 40 -|-- 5 )'■*=: 3 (40)^ 
+6( 40 X 5 )+3 (5 )'^6075. 

It is evident, from the preceding propositions, that 
three times the tens multiplied by the units, pins the 
square of the units, added to any trial divisor, will give 
the next complete divisor. 

It is also evident, that the diiference between the 
complete divisor aiid the preceding trial divisor, plus 
the square of the units, added to the complete divisor, 
will give the next trial divisor. 

"Wiat ia the trial dwisor ? What is the complete divisor ! What 
ia tho difference between the trial and conipleto divisora r Wliat ia 
three times the square of any number r 
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Obs. The principle of tlie rulo may be expressed and demonstrat- 
ed by the following formula. Let a = the teM, 6 = the units. 
(B + 6}3 = B' + 3n'i-|-anJ' + P = any oubo, 
3 b' =; the first trial divisor. 
3a= + 3HS + A' = the complete divisor. 

3 a i + i' = difference, between tlie trial and complete divisor. 

3 a' + 6 a6 + 3 6= = suoceoding trialdiTiaoi.-. 

3(a + S)»=o! + 2a6 + 6'X3 = 3a'' + 6n65 + 3is 

"Wlien there is more than one figure in the root, they may be e.i- 
presaed by n + 6. The trial divisor will then be three times the 
Bquara of a + i, which isSa-J-Sai + Sf. The same result may be 
obtained by adding to tlie precoding complete divisor 3 a' + 3 o i -f- 
S', the difference between it and tie preceding trial divisor, 3 o 6 4" 
6' plus 6«. 

3a= + 3ai + S' ) 

This rule may be illostrated as follows : 45 are 4 
tens and 5 units, which may be raised to the cube 
thus: — 

40 +5 
40+5 
200+35 
1600+200 

1600+400+25 

40+5 

8000+2000+125 
64000+16000+1000 

64000+24000+3000+ 125— 91125 

64000=(40f. 24000;=3(40ax5). 3000:^3(40x 
5^). 125 =(53). 

It is obvious that the cube of any number, of more 
than one figure, is the cube of the tens, plus three 
times the square of the tens, multiplied by the units, 
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plus three times the tens, multiplied by the square of 
ihe units, plus the cube of the units. 

l: What is the cube root of 91125 ? 

91125 ( 40+5^45 

(40)3^ 64000 

3 (40)^:^4800 — — ^ 

3 (40x5)+5'^ 625 g^^^g 

5425x5zz:27125 

2. What is the cube root of 93082856r68 ? 

93.082,856,768 ( 433^ 

i^XS— 4800, tr. dlv, 29082, par. div. 

40X3=120x5+5'= 635, dif. 

oom. div. 642,5X6 = 27125 



460X3=1360X3+3== 4059 , dif. 

com. div. 611659X3 = 1834677 

133179738, par. diT. 

Uv. 

im.diy. 61589884X2 = 123179763 



3. What is the cube root of 2985984 ? 

4. What is the cube root of 75686967 ? 

5. What is the cube root of 644972544? 

6. What is the cube root of 50243409? 

7. What is the cube toot of 12862247607 ? 

8. What is the cube root of 163039787847? 

9. What is the cube root of 50023150823736? 

10. What is the cube root of 64240300125 ? 

11. What is the cube root of 94996712418949125? 

12. What is the cube root of 949970871722441 18016 1* 

13. What is the cube root of 163.04? 

14. What is the cube root of 3.46 ? 

15. What is the cube root of 3.375? 

K* 14 
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305. To extract the cube root of a common frac- 
tion, — 

Rule. Find Hie cube root of the numerator and 
the denominator, if it can be done without a remain- 
der ; if twt, reduce the fraction to a decimal, and then 
find the nearest cube root. 

EXAMPLKS. 

16. What is ihe cube root of ?J'f 

17. Wliat is the cube root of f^|? 

18. What is the cube root of ^^ ? 
19.. What is the cube root of 91i ? 
30. What is the cube root of ^ ? 
21. What is the cube root of |^? 

306. To fiDd two mean proportionals between two 
given numbers, — 

Rui-E. Divide the greater number iy the less, and 
extract the cube root of the quotient. The less num- 
ber multiplied by this root will be the least mean pro- 
portional. The larger number divided by this root 
will be the greatest mean proportional. 

23. What are the two mean proportionals between 
6 and 162 ? 

162 -t- 6 = 27. ^27 — 3. 3 X 6 = 18, the least 
mean proportional ; 162 4- 3 = 54, the greatest. 

EXAMPLES. 

23. What are the two mean proportionals between 
It- and 704? 

24. What are the two mean proportionals between 
12 atjd 3592 ? 

25. What are the two mean proportionals l 
8 and 1000 ? 
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26. What are the two mean proportionals between 
9 and 3087? 

27. What are the two mean proportionals between 
25 and 12800 f 



ROOT OF HIGHER POWERS. 

SECTION XXXII. 

307. The root of any power may he found by ex- 
tracting in succession the roots denoted by the several 
factors of the index of any higher power. Thns, the 
fourth root of any number may be foimd by extract- 
ing the sguare root twice. 3*^=81. The ajnare root 
of 81 is 9, The square root of 9 is 3. The sixth 
root may he found by extracting the square root, and 
liien the cube root; as, 6=2x3; the eighth root, 
by extracting the square root three times;, as, 8^2x2 
X2. The ninth root, by extracting the cube root 
twice; as, 9=3x3. The twelfth, by extracting the 
square root twice, and then the cube; as, 12=2x2x3. 

308. To extract the root of any power, — 

Rule, Separate the given number into periods of 
as many figures each as there are units in the index- 
of the power, beginning with units. 

Find the first figure of the root, and subtract its 
power from the left hand period, and to the remain- 
der annex the first figure of the next periods, for a 
dividend. 

Involve the root to the power next inferior to that 
denoted by the index, and multiply it by the index, for 
a divisor. 

Find how many times the diviso/ is contained in 

What ja the rule for finding the root of higher powers ? 
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the partial dividend, and the result will be the second 
jiguTe of the root. 

Involve the figures of the root already foxmd to the 
power denoted by the index, and subtract it from, the 
two left hand periods, and to the remainder annex the 
first figure of the next period, for a dividend, and 
find the divisor as before. Proceed in this manner 
till the whole root is found. 

I. What is Che fifth root of 13542593318343? 
13542593318343 ( 433 
45 = 1024, 1st div. 





4^X3=1380 


3302 








425 _ 


130691233 




42^^ 


=3111696, 


2d. div. 
4235 ^ 


47347011, 2d dTvidend. 
13542593318343 



2. What is the fourth root of 32015587041 ? 

3. What is the seveath root of 2423163679857794- 
647? 

4. What is the eighth root of 10249978135798471- 
35681 ? 



ARITHMETICAL PROGRESSION. 
SECTION xxxni. 

309. Abithmeticai. Phogression is a series «( 
numbers which increase or decrease by a cotnmon dif- 
ference; as, 2, 4, 6, 8, 10, is an increasing series, in 
which the common difference is 3 ; 15, 12, 9, 6, '3, is 
a decreasing series, in which the common difference 
is 3. 

310. The numbers which form the series are called 



"What 15 iirithmctieal progreasioi 
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ARITHMETICAL PRORRESSION. 21.J 

Jie terms of i.lie progression. The first and last terms 
are called the extremes, the other terms are called the 

311. When any three of the five follovnng terms 
are knoibn, the remaining two may be found. 

312. To find the common difference when the two 
extremes and the number of terms are known, — 

Rule. Divide Ike difference of the extremes by the 
number of terms, less one, and the quotient will be the 



This rale may be represented by the formula, thus : 
Let «=firsi term, rf=:;common difference, l=:^last or 
required term, H:r:tlie number of terms, s=:snm of all 
the terms. 

I — a 



It is evident that the number of differences will be 
one less than the number of terms, as there will be 
one term at each end of the series. It is "also evident 
that the whole difference between the extremes will 
be the amount of the differences between each term. 

1. The extremes are 2 and 56, and the number of 
terms 19. Required the common difference. 



2. If the extremes be 3 and 93, and the number of 
terras 24, what is the common difference ? 

3. If the extremes be 2 and 100, and the number 
of terms 30, what is the cornmon difference ? 

4. A man starts on a journey, and travels the first 

What 13 the rule for iiiidmg the common difference, when the ex- 
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day 5 miles, and increases his journey every day the 
same number of miles ; on the twelfth day he travels 
49 miles. What was the daily increase ? 

313. To find the sum of ail the terms, when the 
two extremes and the number of terms are known, — 

Hole. Multiply half the sum of ike extremes by 
the nufnber of terms, and the product will be the sum 
of all the terms. 

This rule may be represented by the following for- 
mula : — 

, ^ n^ + n I ,_»(« + 



The reason of this rule will be obvious from the 
following illustration: If the terms of any series arts 
written under each other, reversing the order, it will 
be seen that the sum- of all the terms is equal to the 
sum of the extremes multiplied by half of the number 
of terms. Thus, 

2 4 6 8 10 12 14 16 18 
18 16 14 12 10 8 6 4 a 
20 20 20 20 20 20 20 20 20 
The extremes are 2 and 18. The sum of the ex- 
tremes is 20. Half the sum multiplied by 9, the 
number of terms, gives 90, which evidently is the sum 
of the terms, as 180 is twice the sum of the terms. 

EXAMPLES. 

5. The first term of an arithmetical series is 5, the 
last term 56, and the number of terms 18. What is 
the sum of the series? 

6. The first term is 8, the last term is 60, the num- 
ber of terms 15. What is the sum of the series? 

What is the rule for HiulLif; tlie aiim of the torais, when the ei.- 
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7. How many times does a clock strike in 24 
hours ? 

8. What is the sum of the series of numbers, 1, 2, 
3,4, 5, &c., to75? 

9. If 100 stones are placed on the ground in a right 
line, at the distance of 1 yard from each other, and a 
basket 1 yard from the first stone, how far will a per- 
son have to walk, who; starting from the basket, shall 
bring them, one by one, to the basket? 

314. To find the num.ber of terms, when the ex- 
tremes and common difference are known, — 

Rule. Divide the difference of the extremes by the 
common difference, and the quotient, increased by 1, 
ivill be the number of terms. 

This rule may be represented by the formulas, 
thus : — 

n -.^ ■ [- 1 n =: 

d a-\-l 



10. If the extremes are 4 and 145, and the common 
difference 3, what is the number of the terms? 

11, A person going a journey travelled 6 miles the 
first day, and increased his journey every day by 3 
miles ; his last day's journey was 45 miles. How 
many days did he travel ? 

315. To find any required term, when the first 
term and coomion difference are known, — 

Rule. Multiply the number of terms, less one, by 
the common difference, and add this product to the 
first term, for the required term. 

What is the rule for finding the number of terms, when the ex- 
tiemes and common difference arO known ! What for finding any 
reriuii-ed term, when the first tei-m and conimon difference are Itnown i 
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GEOMETRICAL PROGaESSION. 



This rule may be represented by the formulas : - 
l ^ a. -{- n d — d. l-a-^{n—l}d. I — —- 



12. The first term of a series is 3, the common dif- 
ference 4, the nunaber of terms 25, What is the last, 
term ? 

(25~l)x4+3— 99, the term required. 



13. If the first term of a descending arithmetical 
series be 50, the common difference 2^, and the num- 
ber of terms 20, what is the last term ? 

14. If a debt can be discharged in 30 weeks by 
paying $2 the first week, $5 the second, $8 the third, 
&c., what will be the last payment? 

15. What is the hundredth term of a series whose 
first term is 5, and the common difference 2^ ? 



GEOMETRICAL PROGRESSION. 

SECTION XXSIV. 

316. Geometrical Progression is a series of num- 
bers which increase or deO'ease by a common I'atio. 
Thus, 3, 4, 8, 16, &c., is an increasing series, in which 
the ratio ia 2; and 81, 27, 9, 3, 1, *, ^, &c., is a de- 
creasing series, in which the ratio is 3. 

317. The numbers forming the series are called the 
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ie?-ms of the progression. The first and last terms are 
called the extremes, the other terms the m.eans. 

318. In every geometrical series there are five 
tilings to be considered — the first term, the last term, 
the number of terms, the ratio, and the sum of all the 
terms. When any three of them are known, the other 
two may easily be found. 

Ons. 1, The product of the extremes of any series U equal to the 
product of any two tenaa eijually distant from them. 

Obs. 2. The square of any tevm is edual to the proiuet of any 
two terniB ec[ually distant fcom it. 

319. To fiiid the last term, or any required term, 
when the first tei-m, the ratio, and the number of 
terms are known, — 

Rule. Multiply the Jirst term by the ratio, raised 
to a power whose index is mte less than the number 
of terms. 

1. The first term of a geometrical series is 2, the 
r^tio 3, the number of terms 15. What is the last 
tcnn ? 

3'^^4782969. 33^9. 3*::^9x9::^81. S^^Sl 
X 81 := 6561. 31= ^ 6561 X 81 ^ 531441. S"* 
— 531441 X 9 ^ 4782969. 4782969 X 2 z= 
9565938, the last term. 

EXAMPLES. 

2. The first term of a geometrical series is 4,- the 
ratio is 2, the number of terms 10. What is the last 
term ? 

3. The first term is 50, the ratio ^. What is the. 
tenth term ? 

4. The first term is 3, the ratio i. What is the 
sixth term ? 



What are the estremes ? "What are the means * ■ What Is the ratio i 
How many things ore considered in a geometrical progression! What 
arethey? How many must he known, to find the others! What ia 
the role for finding the last teiin i 
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5. The first term is 8, the ratio 3. What is the 
fifth term ? 

6. A bought a piece of cloth containing 16 yards. 
He agreed to pay 4 cents for the first yard, 8 cents for 
the second, and doubling the price for each succeeding 
yard. What did he gire for thg last yard ? 

7. If a farmer plant a grain of wheat which yields 
the first year 20 grains, and if each grain bo planted, 
and yield in the same proportion for ten successive 
years, how many grains would he have at the end of 
the tenth year? 

320. To find the sum of the series, when the first 
term, the last terra, and the ratio are known, — 

Rule. Multiply the greater term- by the ratio, and 
frOTn the product subtract the less extreme. Then 
divide the remainder by the ratio less one, and the 
quotient will be the sum of the series. 

8. The first term of a geometrical series is 3, the 
ratio 3, the last term 9565938. What is the sum of 
the series ? 

(9565938X3)— 2^(3— 1)-14348905. 

Ob3. I. If the series be decreasing, the last term multiplied by 
the ratio must be subtracted trom the firat term, and the remainder 
divided by 1 minus the r'ltio 

Ohs. 2. The 3um of an infinite sericB may be fouiid by dividing 
the first term by 1 minus the r^tio, the ratio in lui iiiliiiitG serica 
always being considered a traction 



EXAMPLES, 

9. The greatest term of a geometrical series is 
26244, the number of terms 9, and the ratio 3. What 
is the sum of the series ? 

Wis at is the rule for finding the aura of the series ? 
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10. What is the fifth term of the series, 1, ^, i, &g. ? 

11. A gentleman bought a horse on the coudition 
that he should pay 1 cent for the first nail in his shoes, 
2 cents for the second, 4 cents for the third, and in 
geometrical progression for each successive nail. The 
horse had foiw shoes, and 8 nails in each shoe. What 
did the gentleman pay for the horse ? 

12. What is the sum of the infinite series, i, I, ^, 

13. A lady, about to be married, agreed to receive as 
her portion f 5 on her wedding day, and to have that 
sum doubled on each succeeding anniversary of her 
marriage for ten years. What was the lady's portion ? 

321. Compound interest may be computed by geo- 
metrical progression, the principal being the first term, 
the ratio the amount of $1 for 1 year, and the number 
of years, plus 1, the number of terms. 

Osa. When paymentB are to be made half yearly, quarlerly, &c,, 
the nurabec of teems will be one mora than the uumW of paymcuta. 

14. What is the amount of $100 for 4 years, at (> 
per cent, compound interest ? 

100^r;first term; 1.06:^ratio ; 4-|--l=5=:num- 
ber of terms ; 1.06* X 100— 126.2476— last term, or a- 
mount. 
Obs. The amount of H may also be found by the table, (Akt. 184.) 

EXAMPLES. 

15. What will $50 amount to in 6 years, at 5 per 
cent, compoimd interest ? 

16. What wiii be the amount of $1000 in 10 years,- 
at 6 per cent, compound interest ? 

17. In what time will $-500 be doubled, at 6 per 
cent, compound interest ? 

18. What will be the amount of |300 in 8 years, 
at 5i per cent, compound interest ? 

19. What will be the amount of $400 in 4 years, 
,at () per cent, compound interest, to be paid quarterly f 
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320 ANNUITIES. 

ANNUITIES. 

SECTION XXXV. 

322. An ANNETiTif is a periodical income, payable 
at equal intervals, such as yearly, half'yearly, qnai'- 
terly, monthly, »fcc. 

333. When annuities are to continue for a definite 
number of .years, they are called annuities certain; 
but when they are to be paid only so long as one or 
more individuals shall live, they are called contingent 
or life annuities. When an annuity is to continue 
forever, it is called 3i, perpetuity. 

324. When an annuity has commenced, or com- 
mencey immediately, it is said to be in possession ; but 
Avhen it does not commence till some time has elapsed, 
it is called an annuity in reversion. 

325. When annuities are not paid when due, they 
are said to be mi arrears. 

326. To find the amount of an annuity at simple 
interest, — 

Rule. Find first the last term by Art. 315, and 
then the sum of the series by Art. 313. 

1. What wilt an annuity of ®300 amount to in 5 
years, at 6 per cent, simple interest ? 

300+18x4=^372, the last term. ^^^+^"'^ ^ 

2 
5 — 1680, the sum. 

EXAMPLES. 

2. What will an annuity of $400 amount to in 8 
years, at 5 per cent, simple interest ? 

3. What will an annuity of $600 amount to in 10 
years, at 6 per cent, simple interest ? 



What is an annuit j- ! What ate annuii 


tieSGOrtain? Wliat c 


ire con- 


tuigent annuities ? What is a perpetual i 


mnnity ? Wbsi. is ai 






">Vhat, in arreara! 


"What 


is tlie rule for finding the amount of an a 


.nnnity at Bimple inW 


ireat? 
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ANNUITIES, 

TABLE I. 

m annuity of 1 d 



1 


4 iier Mill. 
1.000000 


6 pet cent. 


55 per cenl. 


6 per CGHU 


1.000000 


1.000000 


1.000000 


2 


2.040000 


2.050000 


2.066000 


2.060000 


3 


3.121600 


3.152500 


3.168025 


3.183600 


4 


4.246464 


4.310125 


4.342266 


4.374616 


5 


5.416322 


5.525631 


5.581091 


5.637093 


6 


6.632975 


6.801913 


6.888051 


6.975319 


7 


7.898294 


8.142008 


8.266894 


■ 8.393838 


8 


9.214226 


9.549109 


9.721673 


9.897468 


9 


10.582795 


11.026564 


11.256259 


11.491316 


10 


12,006107 


12.677893 


12.876364 


13.180796 


U 


13.486351 


14206787 


14.583498 


14971643 


12 


15.025805 


15.917127 


16.386590 


16.869941 


13 


16.626838 


17.712983 


18.286798 


18.882138 


14 


18.291911 


19.698632 


20.292572 


21.016066 


15 


20.023588 


21.678564 


22408663 


23.276971 


16 


21.824631 


23.657492 


24641139 


25.672528 


17 


23.697612 


25.840366 


26.996402 


28.212880 


18 


35.645413 


28.132385 


29.481205 


30.906653 


19 


27.671229 


30.539004 


32.102671 


33.759992 


20 


29.778078 


33.065954 


34.868318 


36.786592 


21 


31.969202 


35.719252 


37.786076 


39.992727 


22 


34247970 


38.606214 


40.864309 


43.392290 


23 


36.617888 


41.430476 


44111846 


46.995828 


24 


39.082604 


44501999 


47.637998 


60.815677 


25 


41.645908 


47.727099 


61.162588 


64864512 


26 


44.311745 


51.113464 


54.966979 


59.1.66383 


27 


47.084214 


54669126 


58.989109 


63.705766 


28 


49.967583 


58.402583 


63.233510 


68.528112 


29 


62.966286 


62.322712 


67.711353 


73.639798 


30 


56.084938 


66.438847 


72.435478 


79.068186 



iiMP^h, Google 



TAELE II. 
lort/i of an annuity of 1 ii>U>w fron 









6i per ^l. 




1 


0.96154 


0.95238 


0.94786 


0.94339 


2 


1.88609 


1.86941 


1.84631 


1.83339 


3 


3.77509 


2.72326 


2.69793 


2.67301 


4 


3.62990 


3.54595 


3.60514 


3.46511 


5 


4.46182 


432948 


4.27028 


4.21236 


6 


6.24214 


5.07669 


4.99553 


491732 


7 


6.00205 


6.78637 


6.68297 


5.68238 


8 


6.73274 


6.46321 


6.33467 


6,20979 


9 


7.43533 


7.10782 


6.95220 


6.80169 


10 


8.11090 


7.72173 


7.53762 


7.36009 


11 


8.76048 


8.30641 


8.09254 


7.88687 


12 


9.38507 


8.86325 


8.61852 


8.38384 


13 


9.68665 


9.39357 


9.11708 


8.86268 


14 


10.56312 


9.89864 


9.58965 


9.29498 


15 


11.11839 


10.37966 


10.03759 


9.71236 


16 


11.65230 


10.83777 


10.46216 


10.10589 


17 


12.16567 


11.27407 


10.86461 


10.47736 


18 


12.65930 


11.68959 


11.34607 


10.82760 


19 


13.13394 


12.08632 


11.60765 


11.15812 


SO 


13.59033 


12.46221 


11.96034 


11.46993 


21 


14.02916 


12.82116 


13.27624 


11.76408 


22 


14.45113 


13.16300 


12.68317 


12.04158 


23 


U.85684 


13.48857 


13.87604 


12.30338 


24 


15.24696 


13.79864 


13.15170 


13.55036 


25 


16.62208 


14.09394 


13.41391 


12.78336 


26 


15.98277 


14.37618 


13.66250 


13.00317 


27 


16.32959 


14.64303 


13.89810 


13.31053 


28 


16.66306 


14.89813 


1412142 


13.40616 


29 


16.98371 


16.14107 


1433310 


13.59073 


30 


17.29203 


15.37245 


14.53375 


13.76483 
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27. To find the amount of an annuity at com- 
pound interest, in arrears, — - 

Rule. Subtract 1 from the amount of $1 at cam- 
pound interest for the given time, and divide the dif- 
ference by the interest o/" $1 for a year, and multiply 
the quotient by the given annuity. 

Obs. When the payments are kalf-yearln, quarleriy, mertlkly, &C., 
the amount of fl for the tiioa between the payments will be the 
ratio, and the nuinbor of payments the number of terms. 

4. What is the amount of an annuity of $200, which 
has not been paid for 4 years, at 6 per cent, compound 
interest ? 

1.06^ — 1. ^ .262476. (.262476 -^ .06) X 200 
— 874.9200. 



5. What is the amount of a salary of $500 for 10 
years, at 6 per cent, compound interest ? 

6. What is the amount of a salary of $1500 foe 12 
years, at 6 per cent, compound interest ? 

7. If the annual rent of a farm, which is $300, be 
not paid for 5 years, what will the rent amount to, at 
() per cent, compound interest ? 

328. To find the present worth of an annuity, — 

Rui.E. Subtract the present worth of $1 for the 
given time from 1, and divide the difference by the 
interest of $1 for one year, and jnultiply the quotient 
hy the given annuity ; or multiply the present worth 
of an annuity of ^1 at the given rate and time by 
ike given annuity. 
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EXAMPLES. 

8. What IS the present w orth of an aniiinty of $1.0U, 
to continue 10 yeats it 6 pei cent. ? 

9. Whit snin must be invested to yield an annual 
income of $500, at b per cent , for 12 years ? 

10. Whit sum mnst be invested to yield an annual 
income of f2500, at 5 pei cent., for 30 years? 

329. To find the pie<;ent worth of an aumiity that 
is perpetual, oi is to continue forever, — 

Rule Daide tJiP annuity by the interest of $1 for 



11. AVhat sutn mnst be invested at 6 per cent., to 
yield an annual mcorae of ffiSOO ? 

12. What sum must be invested at 5 per cent., to 
yield an annual mcomp of f 1200? 

13. A f-irm lents for f 450 a year. For what sum 
should It be sold, w hen money is worth 5 per cent. ? 

14. A store rents foi $1200 a year. For what sum 
should it bo sold, when money is worth 6 per cent. ? 

330. To find the present worth of an annuity in 
reversion, — 

Rule. Find the present worth of the a,7inuity for 
the time before it comtnences, and also the present 
worth of the 0,nnuity from the present time till it ter- 
minates. The difference between these two present 
worths will be the present worth required. 

EXAMPLES. 

15. What is the present worth of an annuity of 
$400 in reversion, at 5 per cent., commencing in 10 
years, and continuing 20 years afterwards? 

What !a tlie rule for fine 
ity? What ia the nile It 
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16. What is the present worth of an annuity of 
|500 at 5^ per cent., to commence in 10 years, and to 
continue 15 years afterwards ? 

331. To find an annnity, the present worth being 
given, — 

Rule. Divide the present worth by the worth of 
an annuity o/ $1 for the time and rate. 



17. Wliat annuity, at 5 per cent., will pay a debt 
of $10,000 in 4 years ? 

18. What annuity, at 6 per cent., wili pay a debt 
of ,'1515,000 in 12 years ? 

332, To find an annuity, the amount being 
given, — - 

Rule. Divide the amount by the amount of an 
annuity of $1 for the given time. 



19. What sum must be invested annually to amount 
to $5000 in 10 years, at 6 per cent. ? 

20. What sum must be invested annually to amount 
to fS10,000 in 12 years, at 5 per cent, f 

21. What anniial sum must be invested as a sinking 
fund to pay a debt of f 30,000 in 10 years, at 6 per 
cent. ? 

22. What annual investment will amount to |i8000 
in 6 years, at 5J per cent. ? 

23. What sum must be invested annually to amount 
to ^80,000 in 12 years, at 7 per cent. ? 

What is tho rule for finding an annuity, when the present worth is 
known ? "What is the rule for finding an annuity, when the amount 
13 known } 
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EXCHANGE OF CURRENCIES. 

SECTION XSXVI. 

333. Exchange of Currekcies is changing the 
denomination of one currency to that of another of 
equivalent value. 

334. Accounts were kept in pounds, shillings, 
pence, &.c., previous to the adoption of federal money 
in 1786. It is customary with many merchants at the 
present time to estimate the value of their goods in 
the old currency of the state. 

335. Different values are ^signed to the pound, 
&c., in the different states, as in the following 
lable : — 

^l=^6s., or £^, in New England, Tennessee, Ken- 
tucky, Virginia, Mississippi, Missouri, Illinois, and In- 
diana. 

^1^7 s. 6d., or £ti i" New Jersey, Pemisylvania, 
Delaware, and Maryland. 

f 1— 8a., or £f, in New York, Ohio, Michigan, and 
North Carolina. 

$1^4s. 8d., ov £3^(7, in South Carolina and Georgia, 

$1^5s., or £^, in Canada and Nova Scotia. 

Louisiana, Florida, Arkansas, and Alabama have no 
euiTency but federal money. 

336. The old par value of a pound sterling was 
$4,444; but, by a recent act of Congress, the present 
par value is $4,844, which is 9 per cent, above the old 
par value. This is now the government value, and is 
adopted by all the custom-houses. The coin repre- 
senting a pound is a sovereign. 

Obs. The real valuo o! a pound or sovereign of full weight 13 
* s estimated at f4.S6g. 



What is exohai^e of currencies f How were accouiits formerly 
kept > What is the value of a doUar in tho currency of each of the 
Btatea ? What is the currency of I,ouiMana, &c. ' 
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337. To reduce federal money to any state cur- 
rency, — 

Rule. Multiply the given sum hy the value of %1 
in the required currency, expressed m the fraction of 
a pound. The product will he pounds. Decimals 
must be reduced to shillings, pence, attd farthings. 

1. Reduce $240 to New England currency. 

240xA~£72. 



2. Reduce $560 to New York currency. 

3. Reduce $780 to Pennsylvania currency, 

4. Redace $840.60 to Georgia cucrency. 

5. Reduce $1200 to Canada currency, 

6. Reduce $1600 to Maryland currency. 

338. To reduce any state currency to federal 
money, — 

Rule. First reduce the shillings, pence, and far- 
things to the decimal of a pound. Then divide the 
pounds and d^mals annexed by the value of a dollar 
in the given currency expressed in the fraction of a 
pound. The quotient uHll be dollars, cents, and mills. 

7. Reduce £72 New England currency to federal 
money. 

72X V-=$24l). 



8. Reduce £340, IDs. New York currency to fed- 
eral money. 

9. Reduce £300, 12s. 6d. Pennsylvania currency 
to federal money. 

What is the rule for reducing fedeinl money ta any state eurrency ? 
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10. Reduce^ £460, 9s. 10 d. Georgia currency to 
federal money. 

11. Reduce £645, 16 s. Canada currency to federa! 
money. 

12. Reduce £1200, 15 s. New England currency to 
federal money. 

339. To reduce federal money to English or ster- 
ling money,— 

Rui-B. Divide the given sum hy the value of £1, 
($4,844,) and point off the quotient as in the division 
of decimals, (Aht. 120.) The figures on the left of 
the dectmal point will be pounds, those on the right 
will be decimals, which must be reduced to shillings, 
pence, Sfc, as in Art. 150. 

13. Reduce $400 to pounds, shillings, &c. 
400-^4.844^82.576^£82, 11 s. 6d. 0.96 qr. 



14. Reduce $640 to pounds, shillings, &c. 

15. Reduce $848 to pounds, shillings, &c. 

16. Reduce $100 to pounds, shillings, &>c. 

17. Reduce $500 to pounds, shdlings, &e. 

18. Reduce $1000 to pounds, shillings, &c. 

19. Reduce $1500 to pounds, shillings, &c. 

340. To reduce English or sterling money to fed- 
eral money, — 

Rule. Reduce the shillings, pence, and farthings 
to the decimal of a pound. Then multiply the legal 
value of. a pound, ($4,844,) by the given number of 
pounds, and point off the product, as in the multipli- 
calion of decimals. 
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20. Reduce £100, 10s. sterling to federalmoney. 

100.5x4.84^^1486.806. 

EXAMPLES. 

21. Reduce £240, 12 s. 6d. sterling to federal 
money. 

22. Reduce £500, 9 s. 9d. , sterling to federal 
money. 

23. Reduce £640, 10s. 8d. sterling to federal 
money. 

24. Reduce £784, 6s. 4d. sterling to federal 
money. 

25. Reduce £3000, 10 s. 9d. sterling to federal 
money. 

EXCHANGE. 

SECTION XXXVII. 

341. ExcHAHQE is the process of receiving or pay- 
ing money, in one place, for its equivalent in another, 
by order) draft, or bill of exchange. 

343. A hill of exchange is a written order drawn 
on a person in a distant place^ requesting him to pay a 
certain sum of money, at a, specified time, to another 
person, or his order. It is a mercantile contract in 
which three persons are primarily engaged, viz., the 
person who draws the bill, who is called the drawer ; 
(he person on whom it is drawn, who is called the 
drawee ; the person to whom the money is to be paid, 
who is called the payee. When (he person on whom 
a bill is drawn has accepted it, or engaged to pay it, 
he is called the acceptor. 



1 called who diaws tte bill ! 
drawn? What, tlie person to whom, the bill nmst be paid ! Wh»l, 
the person who accepts the bill • 
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343. The payee, ot the person to whom the bill is 
to be paid, may. after having endorsed the bill, sell it 
to atiother, to be paid to hmi, oi his order, and this 
person may, having endoised it, sell it to a thud, &o. 

Oes. Endorsementa aro often made in blank, tlras leivmg a bill 
negotiable without further endoraeiuent &om. parties thrjujli whose 
hands it passes. 

344. The piocess of exchange is a? follows A, 
in Boston, owes B, in London, and C, in London, owes 
D, in Boston, A, instead of remitting the money to 
B, pays the money to D for a bill of exchange, or 
order, on C, requestiiig him to pay the sum named to 

A, or his order. A endorses the order, and sends it to 

B, Thus, by one process, A pays B, in London, and 

C, in London, pays D, in Boston, -without the loss and 
risk of transporting the money. 

345. Bills of exchange are either foreign or domes- 
tic — foreign, when drawn by a person in one country 
upon one residing in another ; domesUc, when bolh the 
drawer and drawee reside in the same country. 

346. Foreign bills are usually drawn in sets of 
three each, which are sent by different conveyances, 
each one containing the condition that it shall he paid 
only while the others are unpaid. 

Obs. By an act of Coiigresa, passed in 1846, tho fordgn coins and 
money o£ account are to be estimated as follows : — 

Tlie specie dollar of Norway at $1.08 

The specie dollar of Denmark at 1.05 

The thaler of Prussia and of the northern states of Germany at .P9 

The florin of the southern states of Germany at iO 

The florin of the Austrian Empire and of the city of Augsbmg 

at 49 

The ducat of Naples at 80 

The ounce of Sicily at - . . 2.40 

The lira of the Lombardo- Venetian kingdom, and the lira of 

Tuscany, at 16 

The franc of France and Bel^um, and the Hra at Sardinia, at . .18 
The pound of the British provinces, Nova Scotia, New Bruns- 

Tvick, Newfoundland, and Canada, at 4.00 

State the process of exchange. 
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A TABLE, 
of aterlmt) money, !« federal currency, froi 
pcmml to a penny. 



Tho government value of a pound lias lieeii nasume 
of the preceding table, and very eoiall factions havo 
aideced. 

A TABLE OF EXCHANGE, 
Shotniitff (Ac xalue of £1 sttriing from 1 to lOj per c 
old par valiie, $i,W4. 



Old par Yalue, 


$4.4*4 


7 pe 


r cent above, $4 


1 per cent above 


4.489 


8 ' 




l/.. .. .. 


4.sa 


84- 




2* .. .. .. 


4.633 


8S' 






4.678 


9 ' 




3i " ". " 


4.60 


H' 




4 '< " 


4.622 


4' 




5 " •' " 


4.667 


9| ■ 




Si " " " 


4.68 






61 ;; ;; ;; 


4.70 


la: 


" " * 



347. Exchange on England is usually reckoned on 
the old par value of the pound, $4,444. 

348. To find the value of a pound sterling at any 
per cent, above par, — 

Rule. Multiply the numbei- of pounds by the value 
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33a EXCHANGE. 

of 1 found at the given per cent, as shown in the 
'preceding table. 
Obb. Shillings, pence, and farthings mu^t be reduced to decimals. 

1. What is the value of £50 sterling at 10 per cent, 
above par ? 

50x4.89 -$244. 50. 

EXAMPLES. 

2. What is the value of £240, 10 s. at 9^ per cent, 
above par ? 

3. What is the value of £500 at 8^ per cent, above 
par ? 

349. To change federal money to sterling money 
at any proposed per cent, above par, — 

Rule. Divide the given sum tyy the value of 1 
found sterling at the proposed, per cent, above par, and 
point off" as in the division of decimals. The figures 
on the left of the point will be pounds. The decimals 
must be reduced to shillings, pence, ^c. 

4. What is the value of $490 in sterling money, at 
lOi per cent, above par ? 

490~4.90=£100. 

EXAMPLES. 

6. What is the value of $465 in sterling money, at 

8 per cent, above par ? 

6. What is the value of $750 in sterling money, at 
5| per cent, above par ? 

7. What is the value of $1000 in sterling money, at 

9 per cent, above par ? 

8. What is the value of $1400 in sterling money, 
at 9i per cent, above pat ? 
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Form of a Foreign Bill of Exchange. 

Exchange for 6590 francs. 

Boston, September 20, 1850. 

Three months after sight, pay this my first of ex- 
change (the second and third of the same date and 
tenor unpaid) to the order of Messrs. Brown and Co., 
the sum of six thousand five hundred and ninety 
francs, for value received, and place the same to my 
account, as advised, 

G RENVILLE Smith. 
To Messrs. Stevens & Wilhams, 
Bankers, Paris. 

Form of a Domestic Bill if Exchange. 
$5000. New York, September SO, 1850. 

Seven days after sight, pay to Darius Alden, or 
order, the sum of five thousand dollars, for value re- 
ceived, with or without further advice, 

HERMiN Battles. 
To Messrs. Gates & Sons, 
Merchants, New Orleans, 



9. What will a bill cost on England for £500, at 8 
per cent, advance on the old par value ? 

10. What will a bill cost on England for £1000, 
10 s,, at 9 per cent, advance on the old par value ? 

11. What will a bill cost on France for 1600 francs, 
at 3 per cent, advance, estimating a franc at 18 cents ? 

12. What will a bill cost on New Orleans for |7560, 
ai 1^ per cent, advance? 

13. What will a bill cost on Hamburg for 5000 
marcs banco, at 3 per cent, above par, estimating a 
marc at 32 cents ? 
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ARBITRATION OF EICIIAWGE. 

SECTION XXSVIII. 

350. Arbitration op Exchange is the process of 
finding the rate of exchange between two coLiiitries, 
through the medium of several countries. 

351. The ohject of the arbitration of exchange is 
to ascertain whether it would be more advantageous 
to the merchant to remit directly to the place where 
the money is due, or indirectly, through other coini- 

352. Rule. Write' the first term on the left, and 
its equal on the ri^ht, and conti?iue to wnte all the 
terms in pairs, in the sa^ne manner. The odd term, 
or term of demand, must be written under the terms 
on the lefi, if the answer is to be of the same kind as 
the first term, ; but if not, it must be written under the 
terms on the right. 

If the odd term be on the right, divide the product 
of all the terms on the right by the product of the 
terins on the left; but if the odd term be on the left, 
divide the product of the terms on the left by the prod- 
uct of the terms on the right. 

Ob8. 1. Tke eeooad term on the left must be of the same kind hb 
the first on the right, and the third term on the left of the same kind 
as the second on the right, &c., and the last term of the same kind sa 



I. If the exchange of London on Hamburg be 1 
pound sterling equal to 13 marcs and 14 schillings, 
and that of Hamburg on Paris be 100 marcs equal to 
186 francs and 4 cents, how many francs in Pans, 

What is arhitratinn of 
tjoii of exchanga ? "What 
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ARBITRATION OF KXCHAWGE. 235 

through Hamburg, is a pound sterling, in London, 
ivorth? (See note in the key.) 

Marci. ScliUUnga. 

£1^ 1314 

marcs 100z:^186.04 francs. 14 schillings— Jmarc. 

186.04x13^ 2581.305 „. , ^, , 

— ^ • — 25 francs, 81 cents. 

100 100 

ilXAMPLES. 

2. If the exchange of London on Paris be 25 francs, 
87 cents, worth 1 pound sterling, and that of Paris on 
Hamburg be 186 francs, 45 cents, worth 100 marcs, 
what is the rate of exchange of London on Hambitrg, 
through Paris, or what is 1 pound sterling worth in 
Hamburg ? 

3. If A buys a bill in London, drawn on Paris, at 
the rate of 25.87 francs per pound sterling, and if this 
bill be sold in Amsterdam at 120 francs for 56f florins, 
and the proceeds be invested in a bill on Hamburg, at 
the rate of 36^ florins for 40 marcs, what is the rate 
of exchange between London and Hamburg, or what 
is 1 pound sterling of London worth in Hamburg ? 

4. If the exchange of London on Hamburg be 13} 
marcs per pound sterling, that of Hamburg on Amster- 
dam 40 marcs for 36^ florins, and that of Amsterdam 
on Paris 59-J florinsfor 120 francs, what is the rate of 
exchange between London and Paris, or how many- 
francs are equal to 1 pound sterling ? 

6. If a bill be bought in London, drawn on Ham- 
burg, at the rate of 13^ marcs per pound sterling, and 
if this bill be sold in Paris at 189J francs for 100 
marcs, and the proceeds be invested in a bill on Am- 
sterdam, at the rate of 209 francs for 100 florins, what 
is the rate of exchange between London and Amster- 
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dam, or what is a pouud sterling of London worth in 
Amsterdam ? 

6. If the exchange of London on Paris is 28 francs 
per pound sterling, and that of the United States on 
Paris 18 cents per franc, what is the rate of exchange 
of the United States on London, through Paris? 



PEllMUTATION. 

SECTION XXXIX. 

^53. Permutation is the process of finding how 
many changes can be made in the order of any given 
number of things. 



354. E-ULE. Multiply together 
the terms of the ttatural series of numbers, from, 1 to 
the given numier, and the last product will be the re- 
quired number. 



1. How many changes can be made in the positions 
of 6 persons around a table ? 

2. In how many different positions can the nine 
digits be placed ? 

3. How many changes can be made in the order of 
the 10 letters of the alphabet — A, B, C, D, E, &c. ? 

4. How many changes can be made in seating a 
class of 16 scholars ? 

5. A party of eight persons met at a public house, 
and agreed to dine together so long, as they could sit 
in different positions at dirmer. How long did they 
remain, and how much did they pay for their dinners, 
at 50 cents for each dinner ? 

"What is pennutation ? What is the rule ? 
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MENSURATION OF SURFACES. 
sEcnos XL. 

355. The area or surface of a figure is the number 
of square rods, feet, inches, &.C., 
it contains. 

356. A sijuare is a figure of 
four equal sides, which are per- 
pendicular to each other. 

357. A rectangle is a figure 
of four sides, which are perpen- 
dicular to each other, but the 
opposite sides of which only are 
equal. 

358. To find the area of a square or rectangi 
Rule. Multiply the length by the breadth. 

EXAMPLES. 

1. What is the area of a rectangular field, 40 rods in 
length and 30 rods in breadth ? 

2. What is the area of a field 50 rods square ? 

3. What is the area of a rectangular field, 60.5 rods 
long and 20.5 rods broad ? 

4. What is the area of a field 27.5 chains square ? 

5. How many square feet in a board 16 feet long 
and 1 foot and 4 inches wide ? 

359. In measuring laud, surveyors use chain meas- 
ure, of which a unit is a chain of 4 rods. A chain is 
divided into 100 links, and each link is 7.92 inches. 

"VVhat is tie area or auifece of a figure ? What is a square ? What 
is a i'ectangle ? What is the rule for fintting the aiea of a square or 
reetejigle? What measure is used by surveyors in meESUring land? 
How many roils is a chain ? How many links ! What is the length 
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MENSURATION OF SURFACES. 



// 360. Any figure of four 
/ sides, whose opposite sides 
/ are equal, is a parallelo- 

361. To find the area of ady paraJlelograiii, — 

Rule. Multiply the length by the shortest distance 
between the two sides. 




6. What is the area of a parallelogram, whose longest 
side is 54 feet, and the shortest distance between the 
other two 24 feet ? 



362. A triangle is a figure 
having three sides and three 
angles. 



363. To find the area of a triangle, — 

Rule. Multiply half the base by the perpendicular, 
or half the perpendicular by the base. 

7. What is the area of a triangle, whose base is 40 
feet and whose perpendicular is 60 feet ? 

(40-T-2)x60:=1200ft.,or (60-^2)X40-l200 ft. 

EXAMPLES. 

8. What is the area of a triangle, whose base' is 75 
rods and whose perpendicular is 96 rods f 

9. What is the area of a triangle, whose base is 60 
yards and whose perpendicular is 80 yards ? 
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364. To find the area of a trianglcj when the 
length of its three sides is known, — 

Rule. From half the sum of the three sides sub- 
tract each side separatelf. Then multipli/ the half 
su'tn by each side in succession. The square root of 
the continue product mil be the area. 

10. What is the area of a triangle, whose sides are 
respectively 30, 24, and 18 feet? 

(30+24+18)^2-36 
36 — 30= 6 

36 — 24c=12 
36 — 18=18 
%/(18X 12X6X36)== V46656— 216. 

EXAMPLES. 

11. What is the area of a triangle, whose sides are 
respectively 26, 34, and 16 feet ? 

12. What is the area of a triangle, whose sides are 
40, 60, and 24 feet? 

13. How many rods in a triangular piece of land, 
whose sides are 60, 44, and 18 rods ? 



365. A trapezoid is a fig- 
ure hounded by four sides, 
only two of whose sides are 
jtarallel. 



366. To find the area of a trapezoid, — 

Role. Multiply half of the sum of the parallel' 
sides by the shortest distance between them, or by a 
perpendicular line between them. 

What is tte rule foe finding tto an 
of its sides is known ? What is a ti 
£.iiding the aiea of a trapezoid ? 
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14. What is the area of a trapezoid, hose p l!el 
sides are 40 and 60 feet, and the jm? pe d I o 
shortest distance between them, 16 feet? 

15. What is the area of a trapezoid, \\ hose pariUel 
sides are 96 and 36 feet, and the perpend 1 b leet 

16. What is the area of a board 24 f et lo e; neis 
iiring 12 inches wide at one end and lb i e at the 
other ? 



367. A drcle is a figure bounded 
by a curve, every part of which is 
equally distant from a point- called 
the centre. 



368. The curve line bounding a circle is called 
the circumference. A straight line passing through 
the centre, and terminated by the circumference, is 
called the diameter. A straight line drawn, from the 
centre, and terminated by the circumference, is called 
the radius. 

369. The circumference of a circle is S.HW times 
the diameter. 

370. To find the area of a circle, — 

RoLK. Multiply half the diaw.eter by half lite 
circumference. Or multiply the square of the 
diameter by .7854, or the square of the circuTnference 
by .0796. 

17. What is the area of a circle, whose diameter is 
40 rods ? 
(40X3.1416)4-2-62.8320. 62.8320x20-1256.64. 
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18. What is the area of a circle, whose diameter is 
64 rods ? 

19. What is the area of a circle, whose circumfer- 
ence is 130 rods? 

20. What is the area of a circular pond, whose 
diameter is 20 rods ? 

21. What is the area of a circle, whose circumfer- 
ence is 48 feet ? 

371. To find the side of a square, equal in area to 
a circle whose diameter or circumference is given, — 

Rtii.E. Multiply the diameter by .8863, or the rAr- 
cumference by .2821. 



22. The diameter is 100 feet. What is the side 
of a square of equal area ? 

23. The circumference of a circle is 196 feet. What 
is the side of a square of equal area? 

372. To find the side of the largest square in- 
scribed in a circle of a given diameter or circumfer- 
ence, — 

Rule. Multiply (he diameter by .7071, or the cir- 
cumference by ,2251. The product will be the side 
of the largest square. 

24. What is ttie side of a square inscribed in a cir- 
cle whose diameter is 16 feet ? 

25. What is the side of a square inscribed in a cir- 
cle whose circumference is 156 feet? 

What iH tlie mlo for finding the side of b square equal in area to a 
circle of a given diametei' ? What ia the rule for finding the aide of 
the lai'gest aquove iiisc-ilbcd in a pirele of a given diaraetor or ciroum 
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Oeb, An ellipse may be formed by tak- 
ing two points upon a plane surface and 
attsoMng to them a ring of thrpad and 
following it round with a pencil, keeping 
it extended in the form of a triangle. 



373. To find the area of an ellipscj — 

Rule. Multiply the product of the longest and 
shortest diameter hy .7854, 




26. What is the surface of an elliptical pond, whose 
longest diameter is 100 feet, and shortest diameter 60 
feet? 

37. How many square feet in an elliptical table, the 
longest diameter of which is 4 feet, the shortest 2 feet, 
9 inches? 



MENSURATION OF SOLIDS. 

SECTION XIJ. 

374. A HPHEHE, or globe, is a solid, hounded by a. 
curve surface, every point of which is equally distant 
from a point within it, called the centre. 

376. The diameter, or axis, of a sphere is a straight 
.line passing through the centre and both ends, ter- 
minating at the surface? 

376. To find the surface of a sphere or glohe, — 

Rule. Multiply the circumference by the diameter 



What is the rule for finding the area i 
sphere f What ia ita diameter i What ii 
sttifnce f 
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1. What is the ai'ea of a sphere whose diameter is 
20 inches ? 

(30X3.1416)X20=1256.640-the surface. 



2. What is the surface of a sphere whose diameter 
is 30 inches ? 

3. What is the surface of a sphere whose circumfer- 
ence is 44 inches? 

377. To find the solid content of a sphere, — 

KuLE. Multiply the cube of the diameter by .5236. 

4. What is the solidity of a sphere whose diameter 
is 16 inches ? 

16'Jx.5236-2144.6656. 



5. What is the soLidity of a sphere whose axis is 
4 feet ? 

6. What is the sohdity of the moon, supposing her 
10 be a perfect sphere, and her axis 2180 miles? 

37S. To find the surface of a cylinder, — 

Rule. Multiply the circumference of the base by 
the height. The prodv^t will be the curve surface, 
to which add Ike areas of the ends. 

7. What is the surface of a cylinder, whose length 
is 20 feet, and the diameter of the base 30 inches. 

3.1416x2^X30—157.080. 
The aiea of the bases found by Akt. 370. 

8. What is the surface of a cylinder, whoso length 
is 36 feet, and the circumference of its base 64 inches? 

■ \Vliat i3 tlie rule for finding the solid uontont of a aptere : What 
is the rule lot finding the suriace of a cylinder ? 
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379. To find the surface of a pyramid, — 

Rule. Find the area of the base, and the areas of 
the triani^les which form (he sides, separately. Their 
sutn will be the whole surface. 

9. What is tlie surface of a trianguiar pyramid, eac;h 
side of the base of which is 30 inches, and the per- 
pendicular upon a side from the vertex 13 feet ? 

(6x2^)X3— 45 ft.=the surface of the sides. 
Tf>e area of the base found by Art. 363. 

10. What is the surface of a square pyramid, each 
side of the base of which is 40 inches, and the per- 
pendicular upon a side from the vertex 16 feet ? 

380. To find the solidity of a pyramid, or cone, — 

Rule. Multiply the area of its base by one third 
of its height or length. 



li. What is the sqlid content of a pyramid, whose 
height is 60 feet, and whose base is 20 feet square ? 

12. What is the solid content of a cone, whose 
height is 200 feet, and whose base is 50 feet in cir- 
cumference ? 

381. To find the solidity of a prism, or cylinder, — 

Rut,F,. Multiply the area of (he base by its length 
or height. 

13. How many cubic feet in a cylinder, whose 
length is 10 feet, and the area of its base 4 feet ? 

10X4=2 40 feet. 

"What is tlie rule for finding the siu'face of a pyramid ? What is 
the rule for finding the solidity of ii. pyramid, or cons S What is Iha 
rale tot finding the solidity of a prism, or cylinder E 
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14. How many cubic feet in a stick of timber, 9 
inches by 10 inches, and 50 feet in length ? 

15. How many cubic feet in a stick of timber, 10 
inches by 14 inches, and 40 feet in length? 

382. To find the surface of a frustum of a pyra- 
mid, or a cone, — 

Rule. Multiply half the sum of the drcmnference 
of both ends by tke slant height, which. will give the 
urea of tke cwve, or convex, surface. The areas of 
both ends, added to this, will give the whole surface. 

16. What is the surface of a frustum of a square 
pyramid, the sides of ihe bases being 40 and 30 inches, 
and the slant height 13 feet? 

(40 4- 30) X 2 X 12 = 1680 in. = surface of 
slant height. (40 X 40) r^ 12 ^ 133.3 in. of one 
base. (30 X 30) -^ 12 = 75 in. of the other base. 
(1680 + 133.3 + 75) -^ 12 — 157.358 square ft., 
whole surface. 

BKAMPLES. 

!7. What is the whole surface of a frustum of a 
{lyiamid of five equal sides, the perpendicular height 
and the sides of the base at one end 36 inches, at the 
ether 24 inches? 

18. What is the whole surface of a frustum of a cone, 
the diameter of the larger base being 20 inches, of the 
smaller base 8 inches, and the slant height 12 feet? 

383. To iind the solidity of a frustum of a pyra- 
mid, or a cone, — 

Rule. Find the area of the two ends, and add the 

What is file rule for findins; tlie surface of a fmatuct of a pjra- 
iiiid, or a cone ? What is the rule for finding the aolid contents of a 
fVustrum. of a pyramid, or a cone ? 
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square root of their product to the suTn. of the areas 
of both ends. This, multipUed by one third of the 
perpendicular height, will give the solid content. 



19. What is the solid content of the frustum of a 
square pyramid, the sides of the bases being 15 and 
e feet, and the height 34 feet ? 

30. What is the solid content of the frustum of a 
triangular pyramid, the height of the frustum 14 feet, 
the sides of the greater base 31, 13, and 12, and tliose 
of the less base 14, 10, and 8 feet ? 

21. What is the solid content of the frustum of a 
coae, the diameters of the bases being 38 and 27 
inches, and the height 11 feet? 

22. What is the solid content of a mast of a ship, 
60 feet high, and girths at one end 64 inches, and at 
the other 36 inches ? 



SIMILAR SURFACES. 

SECTION XLU. 

384. The areas of .all circles are to each other as 
the square of their diameters, or as the square of their 
drcumferences. Thus, if the diameter of one circle 
be 3 feet, and the diameter of another be 4, the first 
circle is to the second as 3*^ : 4®, or as 9 : 16 ; the first 
circle is tb of the second. 

If the circumference of one circle be 6 feet, and that 
of another 10 feet, the first circle is to the second a? 
6^ : 102, or as 36 : 100 ; the first circle is r%%=^ of 
the second. 

Whiit is the lelmion of diffexent arefis of ciiclcs » 
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1. The dnmetfr of ct curie is 4 feet >^ hit is the 
diametet of anothei fa times as large > 

2. The diametPi of a ciicnUr ponl IS 10 feet What 
is the d ameter of -mother 5 times a^* large ' 

3. The cucumlerence ot a ciicle is lb feet What 
is the circiimfei etice of a circle b times as lirge ? 

4. The ciicumfeience of a pond is 150 feet What 
is the circiimfeteice of a pond b times a-, hige ' 

5. Thp circumf itnce of a circular piece of land is 
35 lods What is the c iciimfeience of a piece 2^ 
times a large ? 

385 Tke aiea^ of all strmlar surfaces are to each 
other ab the squares of tketr like dimensions 

386 4// solid bodies are to each othpr ai tke cube 
of then dtameteis o? stmilai Kides 

6 If a hall 4 inches in diameter weig;h 40 pounds, 
what w lil a ball f the same metal ^eigh who'ie d im- 
eter is 6 inches 

i^ faS 40 135 

ESAMPLES. 

7. If a ball 6 inches in diameter weigh 135 pounds, 
what will a ball weigh whose diameter is 4 inches ? 

8. What must be the inside measure of a cubical 
bin containing 90 bushels? (26S.8 cu. in. to the gall.) 

9.'' What must be the insido measure of a cubical 
cistern, that will hold 50 hogsheads ? 

10. If a ball 10 inches in diameter weigh 240 
pounds, what is the diameter of one of the same metal 
that weighs 45 pounds ? 



iiMP^h, Google 



US JIENStlRAXION OF BOARDS AND TIMBER 

MENSURATION OF BOARDS AND TIMBER. 

SECTION XLIII, 
387. To find t!ie area of a board, — 
Rule. Multiply the length by the mean width. 



1. What is the content of a board 9 feet, 6 inches 
long, and 14 inches wide at one end, and 13 inches 
wide at the other? 

2. What is the content of a board 13 feef, 4 inches 
long, and 13 inches wide at one end, and 9 inches at 
the other? 

3. What is the content of a board 10 feet, 10 inches 
]ong, and 11 inches wide ? 

388. To find the content of four-sided timber, — 

Rule, Multiply the mean breadth by the mean 
thickness. The product, -multiplied by the length, will 
give the content. 

Ona. If th.e timber tapers regnlarly irom one end to tte other, 
on* half the dimensions at the two ends may be taken for the mean 
dimcaisions. If tlio timber does not taper regularly, several dimen- 
Biona may be taken at equal intervals, and their sum divided by the 
number of intervals, for the mean dimensions. 



4. What is the content of a stick of timber 24 feet, 
6 inches long, the average breadth 14 inches, the aver- 
age thicliness 13 inches? 

6. What is the content of a stick of timber 27 feet, 
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4 inches long, the average breadth 18 inches, and the 
average thicicness 15 inches 1 

389. To find the content of round timber, — 

Rule. Find one fourth of the mean girth, and 
square it, and multiply it by the length. 

Obs. An allowance must be made for tlie thickaesa of the bark 
No rougli timber under 6 inches in diameter is meaaurod in this way. 
This rule, though generally used, gives the content j.|. too email. 



6. What is the content of a tree 2d feet long, and 
its mean girth 8 feet ? 

7. What is the content of a tree 30 feet long, and 
its mean girth 5 feet, 8 inches ? 



GAUGING. 

SECTION XLIV. 

390. Gauging is the process of finding the content 
of vessels of all kiiids. 

391. The dimensions, in gauging, are taken on the 
inside of the vessel. 

39S. Rule. Add together the squares of the head, 
the bung, and twice the middle diameter. This sum, 
multiplied by the length, arid also by .000566, gives 
the content in wine gallons ; multiplied by .0004642, 
gives the content in beer gallons; by .000487, in dry 
gallons. 

This is the most aoeurato method of finding the contents 



mad timber ; Wliaf 
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ciicnmference of the cask half the distance between the hung and the 
head, and dividing it by 3.1416, and then subtracting twice the thick- 
ness of the atavea. 

Ob9. 3. A diagonal rod is aoroetiraea used for finding the content 
of casks, hut it does not give the contents so acourat^y as the pre- 
ceding rule. 

1, What is the content, in wine gallons, of a cask 
whose length is 40 inches, the bung diameter 34 
inches, the head 27, and the middle diameter 32 
inches ? 

(343+27^+645) X 40 X .0005667^135.577. 



2. What is the content of a cask, in wine gallons, 
measuring 48 inches in length, the head diameter 34, 
the middle 36, and bung 40 inches ? 

3. What is the content of a cask, in wine gallons, 
measuring 60 inches in length, the bang diameter 
36 inches, the middle 34, and the head 32 ? 

4. What is the content of a cask, in wine gallons, 
measuring 50 inches in length, the bung diameter 40 
inches, the middle 36, and the head 34? 



TONNAGE OF VESSELS. 

SECTION XLV. 
393. The following rule is adopted by ship car- 
penters, who build vessels at a certain price per ton : — 

EnLE. Multiply the length of the keel, breadth at 
the main beam, and depth of the hold together, and 
divide their continued product by 95, and the quotient 
will be the tonnage. 

In double-decked vessels, one half of the breadth is 
taken as the depth. 

What is the carpenters' rule for finding the tonnoj^e of vessels } 
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Government Rule. If the vessel be double-decked, 
take the length from the fore part of the main stem 
to the after part of the main post, above the tipper 
deck, the breadth at the broadest part above the main 
wales, half of which breadth shall be accounted the 
depth of such vessel, and deduct from the length % 
of the breadth, and multiply the remainder by the 
breadth, and the product by the depth, and divide this 
last product by 95. The quotient will be the govern- 
ment tonnage. 

If the vessel be single-decked, multiply the length 
and breadth, as before taken, by the depth, taken from 
the under side of the deck to the ceiling in the hold. 



1. What is the tonnage of a single-decked vessel, 
by the carpenters' rale, whose keel is 75 feet, the 
breadth 24 feet, and the depth 8 feet ? 

2. What is the tonnage of a" double-decked vessel, 
by the carpenters' rule, whose keel is 80 feet, and 
breadth 27 feet ? 

3. What is the tonnage of a single-decked vessel, 
by the government rule, which measures in length 84 
ieet, in breadth 32 feet, and in depth 12.5 feet ? 

4. What is the tonnage of a double-decked vessel, 
by the government rule, which nieasmes at the keel 
120 feet, and 36 feet breadth at the beam ? 



MECHANICAL POWERS. 

SECTION XLVI. 
394. There are six mechanical powers, viz., the 
lever, the wheel and axle, the pulley, the inclined 
plane, the screw, and the wedge. 
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395. The lever is a bar, supposed to be inflexible, 
movable upon a fulcrum. 

396. To find what weight can be raised by a given 
powuv, — 

Rule. The power is to the weight as the distance 
from the fulcrum to the weight is to the distance from 
the power to the fulcrum,. 



1. If the power be 150 pounds, the long arm 8 feet, 
and the short arm 2 feet, what weight can be raised ? 



2. If ihe arms of a lever are 15 feel and 3 feet, and 
the weight 600 pounds, what is the power ? 

397. If the lever rest on two fnlcrums, the whole 
length is to the short drpi as the whole weight is to the 
weight on the short arm; or the long arm is to the 
short arm as the weight supported by the short arm is 
to the weight supported by the long arm. 



3. If A and B carry a weight of 300 pounds sus- 
pended upon a pole 9 feet long, and there is 5 feet 
between the weight and A, and 4 feet between the 
weight and B, how many pounds does each carry ? 

4. If A and B carry 150 pounds upon a iever 8 feet 
long, where must the weight be placed, that A, may 
carry f of it ? 

398. The principle of the wheel and axle is the 
same as that of the lever ; the long arm of the lever 
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iding to half the diameter of the wheel, and 
the short ami to half the diameter of the axle. 



5. If the diameter of a wheel he 4 feet, and that of 
the axle 6 inches, what weight will 160 pounds raise ? 

6. What weight will 300 pounds raise, if the diam- 
eter of a wheel be 10 feet, and that of the axle 2 feet ? 

399. In movable pnlleys, the power is to the weight 
as 1 is ia twice the number of pulleys. 



7, What weight can 300 pounds raise, with 3 mov- 
able pulleys ? 

8. What power can raise 2 tons, with 10 movable 
pulleys ? 



400., On an inclined plane, the length of the plane 
is to ils perpendicular height as the weight is to the 
power. 

EXAMPLES. 

9. An inclined plane is 30 feet long, its perpendicu- 
lar height is 6 feet. What power will draw up a 
weight of 500 pounds ? 

10. What power will draw a train of cars weighing 
50,000 pounds up an inclined plane, which rises 10 
feet in 60 rods? 

401. The principle of the screw is the same as 
that of an inclined plane. The power is to the weight 
as the distance between two threads of the screw is to 
the circumference of a circle described by the power. 
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11. What weight must be applied to turn a screw 
whose threads are ^ inch apart, with a lever 16 inches 
long, to raise 1000 pounds ? 

403. The wedge is a double inclined plane. 

403> The power applied to the head of the wedge 
is to the weight as one half the thickness of the head 
is to the length of its longest side. 

n all practical 



GENERAL ANALYSIS. 

SECTION XLVII. 

404. It is very desirable that the pupil, after ha\ 
ing learned the preceding rules, should be made famil- 
iar with applying the principles of analysis , to all 
classes of questions, The pupil may be allowed to 
give a solution in his own way, but should be required 
to state each step in the process of the analysis. 

1. If 34 yards of cloth cost $120, what will 15 
yards cost ? 

If 24 yards cost gl20, 1 yard will cost ^ of 120= 

120 120 

- — , If 1 yard cost ^— , 15 yards will cost 15 times 
24 24 



.t desirable tliat the 
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2. If a family of 9 persons spend $120 in 8 months, 
how mitch will serve a family of 24, 16 months ? 



If 9 persons spend $120 in 8 months, 1 person 
would spend i as much ia 8 mouths, and i as much in 
1 month. 120 is therefore divided by 9 and 8. 24 
persons would spend 24 times as much as 1 person ia 
1 month, and 16 times as much more in 16 months. 
Therefore 130 must be multiplied by 24 and 16. Can- 
celling the common factors, the answer will be ^640. 



3. A person spent i, i, and ^ of his money, and had 
$104 left. How much had he at first ? 

4. It is required to dipide $630 among A, B, and C, 
so that A may have i, B -J, and ^. What will each 
receive ? 

6. A says to B, If you wilt give me $50, 1 shall 
have as much as you, B says to A, Give me $44, and 
I shall have twice as much as you. How much had 
eacli at first ? 

6. A's age is double that of B, and B's is triple that 
of C. The sum of their ages is 140 years. What is 
Ibe age of each ? 

7. A paid away J and -J of his money, and had $66. 
How much had he at first ? 

8. Two persons, A and B, have the same income, 
A saves | of his, annually ; but B, by spending $50 
per annum more than A, at the end of 4 years finds 
himself $100 in debt. What is their income ? 

9. Divide the number 36 into three such parts that 
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i of the first, 4 of the second, and ^ of the third, may 
all bo equal to oach other. 

10. If 240 men, in 5 days, of 11 hours each, can 
d^ a trench 230 yards long, 3 yards wide, and 2 deep, 
in how many days, of 9 hours long, will 24 men dig 
a trench 410 yards long, 5 yards wide, and 3 deep? 

11. If 6 pounds of tea be worth 8 pounds of coffee, 
and 12 pounds of coffee be worth 40 pounds of sugar, 
how many pounds of sugar may be obtained for 18 
pounds of tea ? 

If 6 poqnds of tea be worth 8 pounds of coffee, 18 
pounds would be worth 3 times as much, 24. If 12 
pounds of coffee be worth 40 pounds of sugar, 24 
pounds would be worth 80 pounds of sugar. 80 
pounds of sugar may be obtained for 18 pounds of tea. 

12. If 18 bushels of corn are worth 3 barrels of 
flour, and 4 barrels of flour ai"e worth 5 cwt. of sugar, 
and 6 cwt. of sugar are worth 3 cwt, of coffee, how 
much coffee can be purchased for 36 bushels of corn ? 

13. A, B, and C enter into partnership. A puts in 
#320, B $460, and C $600. They gain $200. What 
is each man's share of the gain ? 

14. A bankrupt owes $24630, and his whole prop- 
erty is worth only $16340. How much can he pay 
on $960. 

15. A can do f of a piece of work in 9 days, B can 
do i of it in 4 days, and G can do ^ of it in 12 days. 
In how many days can they do the whole, by working 
together ? 

16. A farmer had 84 sheep in two pastures. In one 
pasture there were twice as many as in the other. 
How many were there in each ? 

17. t of a certain number exceeds f of it by 17. 
What is the number f 
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18. A horse and saddle are worth |120. The horso 
is worth 5 times as much as the saddle. What is Ihe 
price of each ? 

19. A horse and chaise are worth $350. The horse 
is worth f as much as the chaise. What is the price 
of each ? 

20. There is a fish whose head is 8 inches long. 
His tail is as long as his head and half the length of 
his body ; his hody is as long as his head ard tail 
both. What is the whole length of the fish ? 

21. A and B can cut 4 cords of wood in 3 days. B 
and C can cut 5 cords in 2 days. A and C can cut 
7 cords iu 4 days. How mach can they cut in 1 day, 
working together ? 

32. A and B lay out equal sums of money in trade. 
A gains $126; B loses §87; and A's money is now 
double that of B's. What did each lay out ? 

23. What number is that, from which if 5 be sub- 
tracted, f of the remainder will be 40 ? 

24. What numbers are those, whose difference is 7, 
and sum 33 ? 

25. Two travellers start at the same lime from two 
places 150 miles apart, and travel towards each other. 
In what time will they .meet, if one goes 8 miles a 
day, and the other 7 ? 

26. A woman bought some apples at 3 for a cent, 
and as many more at 2 for a cent, and she sold them 
all again at S for 2 cents, and found she had lost 
cents. How many of each did she buy? 

27. What length must be cut off a board that is 7| 
inches broad, to contain a scjuare foot, or as much as 
another piece 12 inches long and 12 inches broad? 

28. Divide $1000 among A, B, and C, so as to give 
A $120 more and G $95 less than C. 

17 
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SECTION XLVIII. 
405, The sum of two numbers, and the quotient 
resulting from one divided by the other, being given, 
to find the two numbers, — 

Rule. The sum. of two numbers, divided by the 
quotient resulting from the greater divided by the less 
increased by 1, mil give the less. The less, subtract- 
ed from Ike sum, will give the greater. 

1. The sum of two numbers is 36. If the greater 
be divided by the less, t?ie quotient will be 5. What 
are the two numbers ? 

3B_i_5^1— 6— the less. 36 — 6=30=the greater. 



2. Divide 144 into sucli parts, that if the greater be 
divided by the less, the quotient will be 24. 

3. Divide 96 into such parts, that if the less be di- 
vided, by the greater, the quotient will be ^. 

4. The sum of the ages of A and B is 60, A is 
three times as old as B. What are their ages ? 

5. Divide 156 into such parts, that if the greater be 
divided by the less, the quotient will be 26. 

406. The difference of two numbers, and the quo- 
tient resulting from one divided by the other, being 
given, to find the twp numbers, — 

Rule. 7'ke difference of two numbers, divided by 

What ie the rule fbr finding two numbera, when tho sum of the 
numbers and the quotient resulting from dividing one hy the other 
me given ? What is the mle for finding tvfo numbers, when the dif- 
ftcence of the numbers and the quotient resulting^ from dividing one 
by the other «re given i 
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(he quoiieni resulting from, the greater divided by 
the less diminished by 1, will give the less number. 
The less number, added to the difference, will give 
the greater. 

6. The difference between ilie ages of A and B is 
13 years, but A is three iinn;s as old as B. What are 
it.eir ages ? 

12-^ii^i=6, the less. 0+r2=:il8, the greater. 

EXAMPLES. 

7. The sLirii of the ages of A and B is 60 yeai-s, 
hut B's age is | of A's age. What are their ages ?» 

S. A hare starts 60 rods before a greyhound, but the 
greyhound, pursuing the hare, runs 4 rods to the hare's 
?>. How many rods will the greyfiotind run before 
overtaking Ihe hare ? 

9. The difference of two numbers is 92, and the 
smaller number is i of the larger. What are the 
numbers? 

407. The sum and product of two numbers being 
given, to find the two numbers, — 

Role. Subtract the product of the two numbers 
from the square of half their sum. The square root 
of the remainder, added to half their sum, will be the 
larger number, which, subtracted from half their sum,, 
will give the smaller. 

10. The sum of two mimbers is 100, and their prod- 
uct is 2100. What are the mimbers? 

(100 4- 2) X 50 — 2500. V(2500 — 2100) == 
V 400 = 20. 20 -I- 50 = 70, the larger number. 50 
— 20 ^r 30, .the smaller nunjber. 
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FEOBLEMS. 



11. The Slim of two numbors is 9. Tlieir product 
is 20. What are tlie (iiimbevs ? 

12. Divide 40 into two siicti p:irts that their prod- 
uct shall be 384. 

13. Find two numbers whose sum shall be 30, and 
their product 224. 

14. The Slim of the ages of two brothers is 45 
years, and the product of their ages is 500 years. 
What is the age of each ? 

408. The product and difference of two numbers 
being giten, to find the two. numbers, — 

KuLE. Add the square of their differt-nce lo four 
times their product. The square root of the sum will 
be the sum nf the two numbers. Half their sum, 
added to half their difference, will be the larger num- 
ber. (Art. 42.) 

16. Find two numbers whose difference is 8, and 
their product 2 10. 



8* Jf. 240 X 'i — 1024. V1024 = 32. 32 -^ 2 
— 16. 16 4- 4 == 20, ihe Jarger mimber, 20 — - 8 
= 12. the smaller. 



16. The difference of the ages of two brothers is 4 
years. The product of their ages is 192 years. What 
is the age of each ? 

17. A says to B, The product of our ages is 27'00 
yeai-s, but their difference is only 4 years. How old 
was each ? 

18. The difference between the length and breadth 
of a rectangular field is 6 rods. The number of square 
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rods in the field is 3240. What is the length unti 
breadth of the field ? 

409. The turn ot two numbers and the sum of 
then s^uaies being given, to find the numbers,— 

Rule. Suhtiatt the sum of Ike squares from (he 
sqitare of the sum One half the remainder wiU be 
the pioduct of the mimbers. The sum and ])rodvcl 
being known, the nambers may he found by Art. 407. 

It) The sum ot the bquares of two nnmbers is 41. 
The sum ot the numbeia is 9. What are the num- 

sj ^Ai - 20, the piodnct. V(V — ^4*} — Vi — 
h i + ^ ^^ 5; the larger number, f — ^ :=^ ^ ::= 
4, ihe smallf! number 

EXAMPLES. 

20. Divide 20 into two such parts that the sum of 
liieir squares may be 208. 

31' Divide 36 into two such parts that the sum of 
their squares may be 656, 

410. The sum of the squares of two numbers and 
the difference of the numbers being given, to find the 
two nnmbers, — 

Rule. Prom the sum of their squares subtract the 
square of their difference, and one half of the remain- 
der will be the product of the numbers. The product 
aiid difference of the two numbers being known, ihe 
numbers may be found by Art. 408, 

22. The Slim of the squares of two numbers is 

"HTiat is the rule for finding two immbecs, when tho sum of the 
numbers and the sum of their squares aro given ? What is the rule 
for finding two numbers, when the sum of the squares and the differ- 
eave of the numbers ai'e given? 
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1424. The difference of Ihe numbers ia 12. What are 
the two luimbers? 

(1424 — 12«) 4- 2 = 640, the product. (640 x 4) 
+ 144 = 2704. V2704 = 53. 52 -^ 2 ^ 26. 20 
4-6—32, the larger number. 32 — 12 = 20, the 
smaller number. 

B:iAMrLEs. 

23. Fiod two numbers whose difference is 5, and 
the sum of their squares 1025. 

24. There are two square fields, the snm of the con- 
tents of which is 596 rods. The difference in the 
length of the sides of each is 6 rods. What is the 
length of one of the sides of each field ? 

25. There were two laborers, each of whom dug a 
square piece of ground, of which the side was as 
many feet long as the laborer was. years old. The 
difference of their ages was 12 years. The number 
of square feet dug by each was 1040 feet.' What was 
the age of each laborer ? 

4,11. The sum of the squares of two numbers and 
the product of the numbers being given, to find the 
two numbers, — 

EtF(.E. Add twice thdr product to ihe sum of their 
squares, and Ihe square root of the sum will be the 
sum of the numbers. The sum and product being 
known, the numbers may be found by Abt. 407. 

26. The sum of the squares of two numbers is 225- 
Their product is 108. What are the two numbers? 

V(225 + 2 X 108) ^ -^Ul —,21, their sum. (21 
H- 2f — 10=!-^ — UOi. UOi — lOS — 2^. V? ^ 
i- § + V = 1'^, Ihe largei- number. 21 -—12 — 9, 
the smaller number. 
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27. Find two nambers whose product is 72, and the 
sum of their squares 145. 

28. The product of two numbers is 200. The sum 
of their squares is 689. What are the numbers ? 

412. The sum of the cubes of two numbers and 
the sum of the numbers being given, to find the num- 
bers, — 

Rule, Diinde the sum of tJie cubes by ike sum of 

the vufiibers, and subtract the quotient from the square 
of the sum. i of the remainder will be the product of 
the nuvihers. The sum and jrroduct being krumm, the 
numbers may be found hf Art. 407. 

29. The sum of the cubes of two numbers is 407. 
The sum of the numbers is 11. What are the iium- 

407 — 11 = 37. (131 — 37) -^ 3 = 28, the 
product.- 7(4-^ — H'^) = VI' ^ f- f + -y- = ">, 
the larger number. 11 — 7 := 4, the smaller number. 

EXAMPLES. 

30. The smn of the cubes of two numbers is 189. 
Ttie sum of the numbers is 9. What are the rmm- 
bers? 

31. The sum of two mimhers is 8, and the sum of 
their cubes is 152. What are the numbers? 

32. The sum of two numbers is 31, and the sum 
of their cubes is 2331. What are the niimbers? 

413. The difference of the cubes of two numbers 
3 mimbers, wlieii the cubes and tha 
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and the difference of the numbers being given, to find 
the iimnbersj — 

Rdle. Divide the difference of the cubes by the dif- 
ference of the numbers, and from the quotient subtract 
the square of the difference of the numbers. ^ of the 
remainder will be the product of the numbers. The 
product and difference of two nuinbers being known, 
ihenumbms jnay be found by Art. 408. 

33. The difference of two numbei^ is 3, and the 
difference of their cubes is 117. What are the num- 
bers ? 

(1.17 — 3)— 9 ^ 30. 30 — 3 =z 10, the prodnci. 
(10 X 4) + 9'=r 49. V49 + 3 i^ 10. 10 -^ 3 = 
5, the larger number. 7 — 5 ^^^ 2, the smaller nnmber. 



34. The difference of the cubes of two numbers is 
604, and the difference of the numbers is 4. What 
are the numbers? 

35. The difference of the cubes of two numbers is 
973, and the difference of the numbers is 7. What 
are the numbers? 

36. The difference of the cubes of two numbers is 
504, and the difference of the numbers is 6. What 
are the numbers ? 

37. The difference of the cubes of two numbers is 
485, and the difference of the numbers is 5. What 
are the numbers ? 

38. There are two cubical stacks of hay. The 
larger contains 784 cubic feet more than the smaller. 
The difference of the sides of the stacks is 4 feet. 
What is the content of each stack? 
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PRACTICAL QUESTIONS. 



PRACTICAL aUESTIONS. 

SECTION XLIX. 

1. How many days are there from the fifteenth of 
May to the sixteenth of December, both days included 'i 

2. The mariner's compass was invented in Europe 
in 1302. How long was that before the discovery of 
America by Columbus, in 1492 ? 

3. There was an army composed of 104 bsttalious, 
each consisting of 600 men. What was the numbei 
uf men in the whole army? 

4. The salary of the President of the United States 
is $25,000 a year. What is that a day, there being 
^65 days in a year ? 

5. If one ounce of gold be estimated at $18f, how 
many pounds of gold would there be in one raiUion 
of dollars? 

6. If one pound of silver be estimated at ^iSJ, 
what would be the weight of five millions of dollars 
iii silver ? 

7. There are two numbers, the smallest of which is 
SO. Their difference is 28. What is the greater 
number, and what is their sum ? 

8. What number, subtracted from the square of 46, 
wiil leave 12 times 32? 

9. There are two numbers, the greater of which 
is 73 times 109, and their .difference 17 times 28. 
\Vhat is their sum and product? 

10. What number is that, from which if f of | be 
subtracted, the remainder will be ^^ ? 

11. What number is that, which being divided by 
3t, and multiplied by 4J, the product will be 2? 
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266' FKACTICAL QUESTIONS. 

12. How many bushels of oafs, at 45 cents per 
bushel, must be given for 90 bushels of corn, worth 
80 cents per biishei ? 

13. How many bushels of potatoes, at 67 cents per 
bushel, must be given for 2 barrels of flour, at $6 per 
barrel, 4 cwt. of sugar, at $6^ per cwt., and 16 pounds 
of tea, at 45 cents per pound? 

14. What is the interest of $560 from May second, 
1848, to March sixth, 1850, at 6^ per cent. ? 

LowELi,, September 4, 1840. 

15. Foe value recoived, I promise to pay to William 
Snow, or order, f 800, on demand, with interest. 

Leonard Bott. 
On this note were the following endorsements : — 
January 6, 1843, $104. July 10, 1843, $16. Sep- 
tember 9, 1843, |75. December 11, 1846,. $130. 
What was due April 15, 1848? 

16. A merchant bought sugar at $6^- per cwt., cash. 
At what must it be sold, cgsh, to gain 20 per cent. ? 

17. A mei-chant bought sugar at $6 per cwt., 4 
months' credit. At what must it be sold, cash, to 
gain 20 per cent., calculating interest for the time of 
credit at 6 per cent. ? 

18. A merchant bought sugar at $6 per cwt., cash. 
At what must it be sold per cwt. to gain 20 per cent,, 
allowing 6 months' credit? 

19. The siun of the ages of A and B is 72 yeai-s, 
but B's age is only ^ of A's age. What is the age of 
each? 

20. There are two numbers, which are in the pro- 
portion of 5 to 8. The sum of the numbers is 32. 
What are the numbers ? 

21. There are two numbers, whose diiference is 30- 
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PRACTICAL QUESTIONS. 207 

The smaller number is | of the larger. What are fho 
iiumbers ? 

22. The difference between the ages of A and B is 
6 years. B's age is I of A's age. What are the ages 
of each ? 

23. Divide 50 into two such parts that their prod- 
net shall be 525. 

24. There is a piece of land in the form of a rectan- 
gular parallelogram, containing 1176 feet. The sum of 
two of the adjacent sides is 70 feet. What is the 
length and breadth of the field ? 

25. There is a piece of land in the fornt of a par- 
allelogram, containing 960 feet, one side of which is 
16 feet longer than the other side. What is the length 
of each side f 

26. A is 8 years older than B, and the product of 
their ages is 2100 years. What is the age of each ? 

27. The difference of two numbers is 4. The sum 
of their squares is 666. What are the two numbers ? 

28. There are two square fields which together con- 
tain 1525 square feet. The side of the largest field is 
5 feet longer than the side of the other. What is the 
length of one side in each field ? 

29.' A merchant bought sugar at ^6 per cwt., at 4 
months' credit. At what price most it be sold to gain 
30 per cent., and allow 6 months' credit? 

30. A merchant bought sugar at $6 per cwt., cash. 
At what price must it be sold per cwt., cash, to gain 20 
per cent., and allow 6 per cent, discount 1 

31. A merchant sold goods amounting to $1200, by 
which he gained 25 per cent, and allowed 10 per cent, 
discount. What was the prime cost ? 

32. Three persons, A, B, and 0, purchased n ^\np, 
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26S PRACTICAL QUESTIONS. 

of whicli A paid for |, B for %, and C paid $1600. 
What part of the ship had C, and what did A and B 
pay? 

33. A and B engaged in trade with a capita! of 
$4000, of which A's share was to B's as 7 to 5. At 
ilie end of 15 months, their whole stock was increased 
to $5680. What was each partner's share of the 
gain ? 

34. If a person lends $10,000 at 6 per cent, com- 
pound interest, and allows the interest to acciimnlate 
in the hands of the creditor, excepting $250 per 
nnnum, which he wants for his family, how moch will 
the creditor owe him at the end of 12 years? 

35. Aphip lakes a cargo of sugar from Havana to 
St. Petersburg at £4 10 s. per ton of 2240 lbs., 5 per 
cent, primage. Her cargo consists of 24S0 boxes, 
averaging 480 lbs, each, and tare averaging 54 lbs. 
each. What is the amount of her freight? 

36. A ship was chartered for a voyage from Boston 
to Havana, and thence to St. Petersburg. She is to 
have $1000 for the run from Boston to Havana, and 
£4 10s. per ton, with 5 per cent, primage, for a full 
cargo of sugar from Havana to St. Petersburg. She 
delivered at St, Pelersburg 495 tons. Her port charges 
at Havana were $815, at St, Petershnrg $925. * The 
expense of sailing was $500 a month, and she was 
four months on the voyage. The wear and tear was 
estimated at 3 per cent., and the insurance paid was 
2| per cent, on a valuation of $25,000. What did- she 
make on the voyage, estimating the pound sterling at 
$4.80? 

37. If two ships start from the same place at the 
same time, and one sails due south 56 miles, and the 
other due east 42 miles, how far apart will they then 
be? 
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38. There is a cone 40 feet high. How many feet 
of its top must be cut off to leave ooe half of ils con- 
tents? 

39. There is a sqnare pyramid 60 feet high. What 
part of its top must be cnl off to leave otie third of its 
contents ? 

40. There are two cannon balls. One weighs 54 
pounds, and the other 8 pounds. The diameter of the 
Ipss is 4 inches. What is the diameter of the greater ? 

41. If a young man saves from his salary !|100 a 
year, and invests it annually for 20 years, what sum 
will he have saved at that time ? 

42. Divide $300 among three jwrsons, A, B, and C, 
so that when A receives $4, B receives $5, and O 
receives $6. How much wilt each receive ! 

43. What must be the radius of a circle that con- 
tains one acre? 

44. Divide 72 into two factors, llie sum of whose 
squares shall be 145? 

43. If A's age he multiplied by B's ago, the product 
will be 1200 years. The sum of the squares of their 
ages is 2500 years. What is the age of each ? 

46. There are two sqnare buildings paved with 
stones a foot square each. The side of one building 
exceeds that of the other by 10 feet, and both pave- 
ments contain 2500 stones. What is the tengih of 
one side of each building ? 

47. There are two square fields which together con- 
tain 244 square rods, but one field contains 44 square 
rods more than the other. What is the iengtVi of one 
side of each field ? 

48. The difference of two numbers is 9. The dif- 
ference of their squares is 361. What are the nuiii- 
bers? 
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270 PKACTICAL QUESTIONS. 

49. There is a field in the form of a rectangulai' 
jrarallelogram, containing 192 square rods. Tlie dis- 
tance from one corner to its opposite is ?0 rods. What 
IS Ihe length and the breadth of the field? 

50. There are two numbers whose sum is 16. The 
sum of iheir cubes is. 1792. What are the iinmhers? 

51. There are two nnmbei's whose diiference is 10. 
The dilference of their cubes is 3250. Wliat are the 
numbers ? 

52. A sheepfold was robbed three nights in succes- 
.siofi. The iirsi night, half the sheep were stolen, and 
half a sheep more ; the second night, half the remain- 
der were taken, and half a sheep more. The third 
night, half of what were left were taken, and half a 
sheep more, when the number was reduced to 20. 
Howmany were there at first? 

53. A young hare starts 40 rods before a f^reyhound, 
and is not perceived by him till she has been running 
40 seconds. The hare runs at the rate of 10 miles an 
hour, and the dog pursues her at the rate of 18 miles 
an hour. How long will the dog be in overtaking 
(he hare, and how far will he run ? 

54. A man, meeting a boy driving a flock of geese, 
said: Good morning, my boy; where are you going 
with yoiic fifty geese? He replied, Sir, I have more 
than 60 ; and if I had ^ as many moi-e, and i and -J as 
many more, I should have 180. How many had 
he? ■■ 

65. What number is that which, being multiplied 
by 31, the product increased by 31, and the sum di- 
vided by 6, shall give 128 for the quotient? 

56. What number is that which, if from three times 
its square 24 be subtracted, one half the remainder 
shall be equal to 3738 ? 



iiMP^h, Google 



PRACTICAL QUESTIONS, 271 

57- A master, with his apprentice, can perform a 
piece of work, in 8 days, which the master alone can 
perform in 12 days. In what time can the apprentice 
doitf 

58. Divide 36 into two such parts, that the square 
of the greater shall exceed the square of the less 
by 360. 

59. A person, inquiring the time of the day, received 
i'or an answer that the time past noon was | of the 
time till midnight. What was the time ? 

60. The mast of a ship is 80 feet long. The diam- 
eter of the base is 3 feet, that of the top 8 iriches. 
What is its solidity f 

61. If a family of 10 pei^ons spend $800 in, 9 
months, how many dollars would maintain them 12 
months, if 6 persons were added to the family? 

63. At what time, between five and six o'clock, are 
the hour and minute hands of a clock exactly to- 
gether ? 

63. If 12 oxen will eat 3^ acres of grass in 4 weeks, 
and 21 oxen will cat 10 acres in 9 weeks, how many 
oxen will eat,, 24 acres in 18 weeks, the grass being 
supposed to grow at an uniform rate during the time ? 

64. Two trees on a horizontal plane are 120 feet 
distant from each other, One tree is 100 feet and the 
other 80 feet high. How far from the base oif each 
■tree must a person stand, that tjie distance from the 
top of each tree to the point where he stands may be 
the same as the distance of the tops of the trees from 
each other-? 

65. If a person spend f of his income in board and 
lodging, ^ in clothes, and save $60 a year, what is his 
income ? 
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66. In an orchard ^ of the trees bear apples, | pears, 
^ peaches; 50 bear cherries, and 90 plums. How 
many trees are there in the orchard ? 

67. What is the present value of a deferred annuity 
of $1000, to commence after the expiration of 5 years, 
and then to contimie for 30 years, including compound 
interest at 6 per cent. ? 

68. From a vessel containing 10 gallons of wine 1 
gailoii was drawn out, and a gallon of water poured 
into the vessel. A gallon of the mixture was then 
drawn out, and another gallon of water poured in. 
Now, the like process being repeated 10 times, it is 
retjuired (o find how much wine remained in the ves- 
sel, supposing the two fluids were thoroughly mixed 
each time. 

69. If a steam engine pass over 4 feet in the first 
second, and 88 feet in, the sixtieth' second of its motion, 
how far will it travel in the first minute, supposing its 
motion to be increased each second by a constant 
tpi amity! 

70. The sum of three numbers in continued propor- 
tion is 52, and the sum of the extremes is to the mean 
as 10 is to 3. What are the numbers ? 

71. An army having been drawn up in a square, there 
were 79 men over; but in attempting to increase each 
side of the square by one man, there were wanting- 80 
men to complete the square. What was the number 
of men ? 

72. A gentleman has a garden in the form of a rec- 
tangle, surrounded by a walk 7 feet wide. There are 
15,000 square feet in the garden, and 3696 square feet 
in the walk. What is the length and breadth of the 
garden ? 
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FORMS OF PROMISSORY NOTES, DRAFTS, &c. 

PEOMISSORY NOTES. 

$500. Boston, September 20, 1850. 

For value received, I promise James Seiiter to pay 
him, or his order, five hiindred, dollars on demand, 
■with interest. Thomas Gibbs. 



|800, Boston, September 30, 1850. 

For value received, I promise George Wilson to pay 
him, or his order, eight hundred dollars in sixty days, 
with interest, 

$600. Salem, October 10, ISffi 

For value received, I promise Joseph Welsh to pa 
him, or his order, six hundred dollars in three month 
from date. 

|400. Lowell, September 10, 1850, 

For value received, I promise Samuel Clark to pay 
him, or bearer, four huadred dollars on demand, with 
interest, 

$640. Boston, June 13, 1850. 

For vahie received, I promise to pay to my own 
order six hundred and forty dollars in sixty days from 
date. Jamks Leonard. 

Obs. Wben notes are made payable to ordsr, they are negotiatile, 
or may be passed to others, after being endorsed. When made pnya- 
ble to bearer, they are to bo paid to the person who holds them, with, 
out endorsement. When made payable to a certain indiyidual, named 
in tho note, they are to be paid only to him. 
18 
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